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:‘^0ireerel Information > : . ; 

The Tektronix 7S14 Dual Trace Delays Sweep Sampler 
;s a general purpose sampling unit with a DC-to-1QS3 MHz 
bar^ifidth. It will operate in any Tektronix 7033 Series 
mainframe, however, the 7S14 requires the two right-hand 
Piug-in spaces of the mainframe. The front panel termino!- 
P3V IS similar to that of conventional oscilloscopes. 



,, . T*’® bases to provide "delaying" and 

aetayed sweep" operation.; The delayed sweep starts after 
tsie selected delay interval, giving the effect of a wide-range 
s-wesp operation. The delayed sweep starts after the 
selected delay interval, giving the effect of a wide-range 
sweep rnagnifier. The calibrated delay replaces the "time 
position" control found on most sampling time-base units. 



7S14 has a two dot time-interval measurement 
method that provide a means of measuring the tints 
ceu^esn two points on the "normal" (delaying) display. A 
.^tensd dot.,on.tfte(trass can.fje {tcsitionsd to the start ■ 
^me event to be measured. A second brightened dot <sn 
K positioned to the end of the event by using the Delay 
^ Ems tifiulr control. between the two 



points is the product of the reading on the Delay Time Mult 
dial times the Delaying Sweep Sec/Div setting. 

_ Delay lines in the input signal channels permit display of 
me leading edge of the triggering waveform. The Auto 
. Lwel mode provides a bright baseline in the absence of a 
triggering signal. Other features include 2.mV/div 
^sitivi^, low tangencial noise, versatile triggering capabil- 
ibes. a broad range of sweep rates, and crt readout o* both 
me attenuation and timing values. ; ^ 

The characterirdics given in the following Table apply over 
an ambient temperature range from 0°C to +50®C after the 
instrument has been calibrated at +25°C ±5°C. Under these 
coi^itiom. the 7S14 will perform to tl.a requirements given 

in the Performance Check section of this manual. 



The Supplemental Information column of the Table 
provtQG3 additional information about the opereticn 

^'^14, eReracterfstiss given' in ' tba SEipplefnentei- ' 

mation column ere not requirement In themselves and are 

Performance Check. 
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Delaying Time Base 




Conventions! dtspJav, ;maximumi Icr^' 
time. Left intensivied dot indi^tes Tirnc 
Zero (Multiplier Zero). Right intensific:’ 
dot indicates point at . which OeiaveP 
Sweep starts. Time between dots is reri 
from the ert or the Delay Time MuEtiplic:- 
dial. 


Delayed Time Base 




Delayed sweep display starts immediately 
at end of delay time. Set by Delay Zero 
plus Delay Time .Multiplier. Operates in 
same manner as "run after delay" mode 
in conventional oscilloscopes except Time 
Zero is adjjustabie and identified. 








Amplitude Range 






External 

Internal 


10-mV to 2 V, F-p/ 

, S3 mV to 2 P'?.^ •. 


Rate of rise, 10 mV/ps or faster. 

i Z Cr.rr.p.er input (vertical input signal). 
Revo ev nse, so mV//!is or fester. 


Input Resistance 


. 31 SJvijitSiini.'iGvi, AC coupled. 




Jitter 


: Less than 40 ps with SO mV, 3 ns width 

trigger at externd input. 






Less than 30 ps ^when internally triggsred 
from 2S4 pulso. 




tuDRMAS. Trig^red ASode 






Sine waves 


150 kHz to 103 r^Hz. 




■ ; Pulse ■ . , 


lOHztolOOiPiPn., 


; ■ 


— Minimum Rise Rate 


■ 10mV/^s.” 


:■ ; 
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BASIC 

SEQUENTIAL SAMPLING PRINCIPLES 



Introduction 

Sampling provides the means to display fast-changing 
signals of low amplitude that cannot be displayed in any 
Other way. Sampling overcomes the gain-bandpass limita- 
tion inherent with conventional amplifiers and oscillo- 
sixipes. It does so by displaying a real-time signal in 
equivalent" time. Only the input stage of a sampler is 
subjected to the input signal; all subsequent signal amplifi- 
cation takes place through relatively low bandwidth 
amplifiers. 



Sampling, however, does require repetitive input signals. 
Fortunately, most fractional-nanosecond risetime signals 
^^^xist in low impedance environments; thus they may be 
V^delivered directly through 50 ohm cables to a 50 ohm load. 
They are generally low amplitude signals, so 50 ohm 
attenuators are used when the signal is more than one or 
two volts. 



There are three types of sampling: sequential, random, 
and real-time. The 7S14 uses the sequential sampling 
method; this technique will be discussed in this section of 
the manual. 



Equivalent-time Sequential Sampling 

The sampling system looks at the instantaneous ampli- 
tude of a signal during a specific small time period 
remembers the amplitude, and displays a single dot on the’ 
crt that corresponds to the amplitude. The horizontal 
position of the dot represents the equivalent time when the 
sample was taken. After a dot is displayed for a fixed 
amount of time, the system again looks at the instanta- 
■■^eous amplitude of a different cycle of the input signal. 



Each successive look, or sample, is at a slightly later time in 
relation to a fixed point of each sampled signal cycle. After 
many cycles of the input signal, the sampling system has 
reconstructed and dispiayed a single facsimile made up of 
many samples, each sample taken in sequence from a 
different cycle of the input signal; thus, the term 
sequential sampling". 



Bec^se the reconstructed signal is not completed until 
ong after the first signal cycle has occurred, it is not 
displayed in "real" time. The time displayed on the crt is 
term^ '^uivalent-time". Such a display is shown in 
Fig. 2-1. The equivalent time between dots is determined 
by the time delay between the fixed point on the signal at 
which sweep triggering occurs and the point at which the 
sample is taken. The real-time and equivalent-time relation- 
*.P IS depicted in Fig. 2-2. Since both time references 
triggering and sampling) are taken from the same cycle of 
me signal, the signal repetitions do not have to be identical 
in anaphtude, time duration, and shape. Periodic differences 
in individual cycles, however, will show as noise or jitter in 
me reconstructed display if the shape or amplitude changes 
from cycle to cycle. " 



The number of dots per horizontal division in one sweep 
IS called dot density. Since only one sample is taken from 
any particular input cycle, the time needed to reconstruct a 
display depends on the dot density and the repetition rate 
of the signal. The greater the dot density and the slower the 
repetition rate, t' e longer the time to construct the 
equivalent-time display. 



Sampling systems have maximum signal repetition rates 
at which samples can be taken and accurately displayed. 




Equivalent Tima 
Display 



- - - 
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Equivaimit-tiina 
Simple Spaeii^ 



First Sample 

Taken H«e 



Last Sample Taken at 
this Point on Waveform 



New Sample 
Taken Hare 



Fig. 2-2. Real-time and aquivaleiM-tima relatiomhip. 






Tie primary limit is the time needed for the vertical 
amplifiers to stabilize after a sample has been taken. For 
signals with a repetition rate higher than 30 kHz, the timing 
unit holds off retriggering fm a maximum of approximately 
35 ps. This means that a sample will not be taken from 
every cycle of a high repetition rate signal^ only those 
cycles are sampled that occur after the end of the t'igger 
holdoff. If the signal is truly repetitive and each cycle is 
Identical, these "missed" cycles are of little significance. 

Signals below 30 kHz may have considerable repetitive 
rate jitter, but the sampling oscilloscope can still give a 
sample of each cycle without display jitter because trig- 
gering and sampling both occur on the same cycle. 



Vertical Functions 

The sampling oscilloscope's vertical stages perform the 
/ me basic functions as those in a nonsampling oscillo- 
^<;ope: I.e., signal amplification and attenuation. Vertical 
^nal delay is also used to permit viewing a signal's leading 
®Q9®* 

All the amplification and signal oroce<BinJ~ in the 
sampling oscilloscope (except for the passive 50 ohm input) 
IS done at relatively low frequencies. It is this feature that 
rnakes the sampling oscilloscope unique in performance and 
design. 



Sampling usgins with the input signal being changed to 
rtored, long duration, low frequency voltages consisting of 
brief portions (samples) of the input. This change is not a 
frequency conversion; rather, it is a different way to 
represent the input signal. 



The sampled energy is stored in a memory circuit so that 
it stays constant between samples. Each time a new sample 
IS taken, the memory is refreshed. The amount of sampled 
and stored energy represents the amplitude of the input 

signal when that sample is displayed on the crt..;-.t.;.. 

Vertical stages in a sampling oscilloscope include some 
in . a nonsampling oscilloscope, such as a 
&mphng Gate, Blow-by Compensation, Preamplifier, 
Memory Gats, Memory Amplifier and Feedback, and 
Memory Gating Generator. Circuit descriptions for these 
stages appear in Sections. In summary, stage purposes 
sre: ^mpling Gate samples brief portions of the input 
signa ; Blow-by Compensation nullifies unwanted signal 
wupling; Preamplifier and Memory Amplifier and Feed- 
tack keep the Sampling Gate output and Memory constant 
between samples, making the Sampling Gate output propor- 
tional to its input; the Memory Gate passes the sampled 
signal to the Memory; and the Memory Gating Generator 
turns on the two gates. 



An mportant part of the sampling process is a sampling 
loop. This loop provides in-phase feedback of the sampled 
and memory energy to the Sampling Gate output. The 
feedback forms a null-seeking servo loop that attempts to 
make a zero difference between the Sampling Gate input 
and output. 



When the gain of the feedback loop is unity, it 
compensates for the attenuation across the Sampling Gate. 
In this case, the feedback voltage equals the value of the 
sampled input signal voltage. When the loop gain is less than 
unity, the feedback voltage is less than necessary to 
equalize the voltage across the gate. The Memory output 
and feedback will then approach the signal asymptotically 
after several samples have been taken. The Memory output 
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IS effectively a moving average of several preceding samples. 

v!frTnP feedback 

voltage ,s greater than the Sampling Gate input signal. The 

ovp^r ® alternately 

rikni for a few samples. For the least 

display distortion, the loop gain must be unity, allowing the 

system to track the input signal as closely as possible 



A loop gam of less than unity can be useful, if the 
resulting condition is understood and the system is oper- 
ated properly. Random noise in the display is reduced when 
loop gam IS less than unity, since several consecutive 
samples are averaged. The averaging, however, will slow the 
risetime of an abrupt step signal depending on the number 
of dots m the step transition and how much less than unity 
the loop gain may be. Averaging will also reduce the 

amplitude of a sine wave if there are not enough dots per 
cycle. a r' 



Basic Sequential Sampling Principles— 7S14 

When the memory gate is open, it passes the sampled 
^nal and charges a capacitor in the memory gate output 
Tbis stored charge remains essentially constant until an- 
ot er »mp!e is taken. The memory output is not reset to 
zero after a given sample, but is held at the level of the 

previous sample by the feedback signal. 

In the memory gate output there is a LO NOISE conf^ol 
that reduces the random noise seen at high sensitivities. The 
function of this control is known as "smoothing," in that it 
smoothes or averages several consecutive samples. A checK 
for whether smoothing is producing any distortion is 
accomplished by increasing the number of dots in the 
display with the SCAN control and observing whether there 

IS any significant change in the waveform. 

Fig. 2-3 shows the usual effects of smoothing for two 
different sampling densities (sampling density or dot 
densrty IS the number of samples or dots per horizontal 



Unity Loop 

Gain » 

(Normal) 

90%-. ^ .♦*'* 

*%• 







10% --y. 

......Mtr— ■* H- 



Displayed 
Loop Gain 
(SMOOTH) 



Unity Loop 
' Gain 
(Normal) 



(A) Low Sampling Density 



90% U 



/>• 

€r * 



/y 

* 



10 % 

I Displayed 

*•••••“ I H Loop Gain 

I (SMOOTH) 



(B) Increased Sampling Density 



Fig. 2-3. Equivalent time display with ano v.ilhoot smoothing for two ditterent 



sampling densities. 
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The signal out of the memory gate gets amplifiet' by the 
memory circuit. Each change in voltage at the memory 
output IS a step change proportional in amplitude to a step 
at the input to the preamplifier. 



_ On sampling systems having two input channels, such as - 
the 7S14, there are two sets of sampling-loop circuits. The 
output from each of the memories is fed to a channel 
switching multivibrator that selects which output each dot 
represents, so that either channel can be displayed or so 
that both channels can be displayed, as two traces, by 
alternating outputs with each successive dot. 



"'Horizontal Functions 



Each subsequent recognized triggering signal cycle ini 
hates the same sequence of events. But since the staircase 
voltage moves down one step each time, the fast ramp has 
to run slightly farther each time before a comparison pulse 
IS produced. In this way the sampling event is delayed by 
successively longer intervals and the samples are taken 
successively later along the waveform with respect to the 
mggering point. Each time a sample is taken, the crt is 
blanked momentarily while the dot on the crt moves 
horizontally by one increment. 



^e 7S1 4 contains a “two-dot circuit" that provides two 
bright dots for each trace. With the two dot circuit it is 
possible to position the dots to two specific points in the 
waveform and measure the time interval between the points 
dfrectly from the 2nd dot positioning control. 





The Horizontal system provides deflection voltage for 
the crt display and simultaneously controls the time at 
which the vertical system samples the input signal. The 
system uses (1) a 1 GHz trigger circuit, (2) twc fast ramps 
for either Delaying sweep or Delayed sweep Operation, (3) a 
rambination scan ramp and staircase generator to provide 
horizontal deflection and a comparison level for the fast 
ramps, (4) two intensified positionable dots to provide an 
accurate dial read-out for time measurements and (5) a 
^lay generator to provide strobe drive to the two vertical 
channels so that the signal at one input channel may be 
sampled consistently earlier than, later than, or coincident 

"With the signal at the other input. 



The sampling oscilloscopes's horizontal sweep is pro- 
duced by a staircase voltage that advances one step each 
time a sample is taken. One cycle of the input signal causes 
the trigger circuit to initiate one cycle of the sampling 
process and produce one dot for the display. 



Recommended Reading 

Sampling concepts and key circuits used in Tektronix 
sampling osdiloscopes are given the TEKTRONIX "Sam 
Pling Oscilloscope Circuits" concept book. This book nay 
be ordered from any Tektronix Field office or represent- 
ative. Ask for concept book number 062-1 1 72-00. 

Glossary of Sampling Terms 

There are many terms used in the discussion of sampling 
^sterns whose definitions may not be universal. The 
following terms, used in this manual, have been compiled to 
help avoid confusion. 

Blow-by-A display aberration resulting from signal-induceo 
displacement current through all capacitance shunting 
the Sampling Gate. 



The sampling cycle starts when the trigger circuit 
recognizes a point in a cycle of the triggering signal and 
/ inclamps the fast ramp generator. The fast ramp generator 
^pdpces a linear rundown voltage that is compared to the 
changing staircase voltage. The resulting pulse that 
?^sj» 0 ccurs the instant the fast ramp voltage level equals the 
^ircase voltage level is sent to the vertical circuit via the 
[^Ita De.ay Generator as a strobe drive pulse. From there 
Jie strobe also goes to the Scan Ramp and Staircase 
Generator as a staircase-advance pulse. 



Display Window-The particular time interval represented 
within the horizontal limits of the graticule. 

Dot-A displayed spot indicating the horizontai and vertical 
coordinates of a particular sample. 



Dot Density-The number of dots per horizontal division in 
any one scan. 



The staircase generator advances one step just after the 
sampling circuit takes a sample of the input signal The 
sampling memory output is applied to the vertical amplifier 
and the staircase output level is applied to the horizontal 
deflection system of the oscilloscope. As soon as the sample 
has been taken, a dot is displayed on the crt screen at a 
vertical position proportional to the input signal voltage 
level at the instant it was sampled. The dot then remains 

stationary on the screen until another sample is taken. 



Equivalent Time-The time scale represented in the display 
of a samplmn oscilloscope operating in the equivalent- 
time sampling mode. 



Equivalent-time Sampling-A sampling process in which a 
least one repetitive signal event is required for each 
sample taken. The time required for display construction 
IS thus greater than the time represented in the display. 



g 







Fast Ramp or Slewing Ramp-A linear ramp which acts 
with a slower staircase, ramp, or other changing voltage 
to cause slewing. 



Feedback -The effective intersample attenuation in the 
Pa'I’ between Memory output and Sampling Gate 
output in a sampling loop. 



Foraard Gain-The effective gain between the Sampling 
Gate output and Memory output in a sampling loop. 



Loop Gain-The product of sampling efficiency, forward 
gain and feedback attenuation in a sampling loop. Loop 
gain is normally unity except in a smoothed display 
where it may be less than unity. 



r (lemory-A circuit which stores the vertical (or horizontal) 
coordinate value of a sample. 



Memory Gate-An electronic switch between a Memory and 
its driving amplifier. 



Pretrigger— A trigger signal which occurs before a related 
signal event. 



Real Time-The time scale associated with signal events. 



Sampling-A process of sensing and storing one or mnre 
instantaneous values of a signal for further processing or 
display. 




Basic Sequential Sampling Principles-7S14 

Sampling Efficiency-The ratio of the voltage change 
between the instant before sampling, t“ , and the instant 
after sampling, t , at the output of a Sampling Gate to 
the difference between gate input voltage, E„ and gate 
output voltage, E^, at the instant before sampling. 

■=- Eo(t^)-E»(t-) 

E,(t-)-E„(t-) 

Sampling Gate-An electronic switch which conducts 
briefly upon command for the purpose of collecting and 
storing the instantaneous val le of a signal. 



Sampling Loop-Those circuits providing the main signal 
path through the Sampling Gate, Preamplifier, Loop 
Gain attenuator, DC Balance Amplifier, Memory Gate 
Memory, and the Feedback attenuator. 



Scanning— The process by which slewing is controlled. 



Sequential SamplIng-A sampling process in which samples 
are taken at successively later times relative to a fixed 
point of each sampled signal cycle. 



Stewing-The process of causing successive samples to be 
taken at different instants relative to a fixed point of 
each sampled signal cycle. 



Smoothing-A process that reduces the effect of random 
noise or jitter in the display by averaging several 
consecutive samples. 



Strobe-A pulse of short duration which operates the 
Sampling Gate. 



OPERATING INSTRUCTIONS 



General Information 

The 7S14 is a double-width plug-in unit containing both 
vertical and horizontal deflection circuits. The 7S14 
operates in any Tektronix 7000 Series mainframe when the 
unit is completely inserted into the proper two slots of the 
mainframe plug-in compartment. When inserted into main- 
frames that accommodate three single-width plug-ins. the 
tvvo slots toward the operators right should be used. The 
middle two slots should be used in four-hole mainframes. 



NOTE 

When the 7S14 is used in the R7&)3. R7613, R7623. 
or R7903 rackmount instruments, the support posts 
between the rackmount plug-in compartments must 
be removed so that dte dual width 7S14 can be 
inserted into the mainframe. 



A blank plug-in panel may be used to cover the opening 
of any slot not occupied by a plug-in unit. Use panel 
016-0155-00 for 7000 Series mainframes. 



Assuming it is clean and dry, the plug-in unit is ready to 
ooerate as soon as it has been correctly installed in the 
mainframe. However, the mainframe power cord must first 
be plugged into a power outlet that supplies AC voltage of 
the correct frequency and amplitude and the mainframes 
power switch must be turned on It should not be necessary 
to turn the power off before removing or inserting the 
plug-in unit. 



Mainframe Controls 

^ Besides the power switch, there are other switches and 
sntrols on the mainframe that must be set for the 7S14 to 
operate correctly. If you are not already familiar with the 
functions of the mainframe controls you may need to refer 
to the instruction manual for that mainframe. 



Getting A Trace On Screen 

With power applied and the plug-in properly inserted, 
the next step is to get a trace on screen. The recommended' 
procedure is to (1) temporarily disconnect any vertical 
input or trigger input signals, (2) select the repetitive scan 
mode by pushing the REP button, (3) select 1 ps per 
-division or faster for the DELAYING SWEEP (dark gray) 
control, (4) free-run the time base and sampling circuits by 
pushing the AUTO TRIG and HF SYNC buttons, (5) select 
Channel 1 Vertical input by pushing the CH 1 button, (S) 
set the Channel 1 VOLTS/DIV control to the least sensitive 
position, counterclockwise to .5 V, (7) center the 
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Channel 1 DC OFFSET controls, and (8) adjust the 
mainframe crt intensity control for a medium bright trace. 
If a trace does not appear under these conditions, it is likely 
that either some mainframe control was incorrectly set, or 
that the mainframe or plug-in unit is not functionino 
properly. ” 



Front Panel Controls 

A brief description of the purpose and use of each front 
panel connector, pushbutton, control, and screwdriver- 
adjustment on the 7S14 follows. If you have never operated 
a wmpling oscilloscope, you should read the entire section 
before proceeding to diplay a signal waveform. You should 
refer to Fig. 3-1 as a guide to specific operating instructions 
relating to each front panel control or connector. 



These are input connectors to both 
Channel 1 and Channel 2 sampling 
gate circuits and vertical deflection 
amplifiers. Signals as large as 2 V 
P-P in amplitude may be handled, 
as long as no swing exceeds -f4 volts 
or -4 volts. However, peak signal 
excursions that exceed •l•2 volts or 
—2 volts cannot be displayed at the 
more sensitive setting, even when 
using maximum DC OFFSET. Volt- 
age greater than ±5 volts may alter 
the accuracy of precision delay line 
pmpensation resistors or cause 
input circuit components to fail. 
External probes or 50 ohm attenua- 
tors should be used to display signal 
voltages greater than 4 volts. The 
following probes are recommeded: 
P6056, 10X probe; PP057, 
100X probe; P6201, IX, 10X and 
lOOX FET probe. You will need a 
1101 Power Supply for the P6201 
probe if the mainframe does not 
have a probe power output jack. 
The BNC SO ohm attenuators 
recommended are: 011-0059-02 
(10X), 011-0060-02 (5X), and 
011-0069-02 (2X). Signals as great 
as ±20 volts peak or 14 volts RMS 
may be applied to these attenuators 
before exceeding the wattage 
rating. 50 ohm attenuators having 
connectors other than the BNC 
type may be used if adapters to 
BNC connectors are available. 



1. 50 INPUT 
±5 V MAX 
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F<9- 3-1. Key to Operating Instructions. 



2. CH 1 

VOLTS/DI V 

and 

CH2 

VOLTS/DI V 



The outer control selects the ver- 
tical deflection factor from 
.5 V/Div to 2 mV/Div. The red var- 
iable control (CAL) adjusts sensitiv- 
ity over a range of at least 2.5 to 1. 
The two controls provide any sen- 
sitivity between .5 V per division 
and .8 mV per division. The CAL 
control must be set in the fully 
counterclockwise (detented) 
position before the indicated de- 
flection factor can be expected to 
be accurate. 



3. DC OFFSET 
±2V 



These two controls position the 
display up or down or position a 
signal on screen that otherwise may 
be off screen. A signal riding on a 
DC level as great as +2 volts or 
—2 volts may be positioned to 
center screen. The FINE control 
makes it easier to precisely position 
the display at high sensitivities. 
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4. CH 1 GAIN 
and 

CH 2 GAIN 






5. CH 1 



6. CH 2 



7 DUAL TRACE 



8. ADD 
and ! 

CH 2 invert 



These screwdriver adjustments set 
the gain of the corresponding chan- 
nels so that the chosen deflection 
factor corresponds to the deflection 
displayed on the crt by a signal 
voltage of known amplitude. For 
example, a signal of precisely 1 volt 
P-F amplitude should produce five 
divisions of deflection when the 
VOLTS/DIV is .2 V. Each adjust- 
ment should normally be checked 
each time a plug-in is placed in a 
different mainframe. 




The applied signal voltage 
should be from a 50 ohm 
source so that the voltage 
^riving at the input may be 
precisely one half of the open 
circuit, unloaded voltage 
value. 

Push this button to display a signal 
at Channel 1 input. 

Push this button to display a signal 
at Channel 2 input. There is no 
internal signal pickoff from Chan- 
nel 2 input; internal triggering is 
from the signal picked off from 
Channel 1 . Therefore, if you have 
only one input signal it should be 
connected to CH 1 input unless you 
use an external trigger input signal 
or using a power divider, first divide 
the signal so part may be applied to 
the external trigger input jack. 

Dual trace operation is achieved by 
pushing both CH 1 and CH 2 
buttons at the same time. 

.Pushing the ADD button allows the 
signals at CH 1 INPUT and CH 2 
INPUT to be, in effect, summed. 
Actually, the summing operation is 
performed on the sampled replicas 
of the two input signals following 
the vertical channel memories. This 
button should normally be pushed 
when two balanced, push-pull sig- 
nals are applied to the CH 1 and 
CH 2 INPUTS. You may then also 
push the CH 2 INVERT button to 
achieve, in effect, differential input 
operation. Or, if you wish to see 
how similar the two halves of the 



9. CH 1 Y 
CH2X 



10. LO NOISE 



11. CHI 

TIME DIFF 
CH2 
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push-pull signal may be, any differ- 
ence between them can be dis- 
played by leaving the CH 2 IN- 
VERT button out. 

To display the difference between 
two similar signals that have nearly 
the same polarity or phase and the 
same amplitude, the CH 2 INVERT 
button should be pushed. 



NOTE 

A front pane! screwdriver 
adjustment (CH 1-TIME 
DIFF-CH2) can be set for 
very precise phase or time 
comparisons. Refer to a iater 
discussion of the purpose of 
that control. 

This button should be pushed for 
X-Y displays, such as Lissajous pat- 
terns. The signal applied to the 
Channel 1 input produces vertical 
deflection |Y) in the normal way 
and the signal applied to the Chan- 
nel 2 input produces horizontal 
deflection (X). When using this 
mode, neither the DELAYING 
SWEEP nor DELAYED SWEEP 
«»ntrols affect the display in any 
way. except to change the max- 
imum possible number of samples 
per second. Set the DELAYING 
SWEEP time per division to 10 ns 
and the triggering HOLDOFF con- 
trol fully counterclockwise to 
ensure the greatest possible number 
of samples per second. The cleanest 
X-Y displays are achieved by trig- 
gering or synchronizing in the usual 
way before pushing the CH 1 
Y-CH 2 X pushbutton. 

Push this button to reduce the 
amplitude of random noise in the 
display or, in some cases, to reduce 
horizontal time-jitter. It is normal 
for the horizontal scan rate to 
reduce greatly when this button is 
pushed. 

This screwdriver control should 
normally be set <and is set at the 
factory) so that identical signals 
applied to the two inputs will be 
displayed in precisely the same 
horizontal positions. For example. 
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If a singte signal is applied to the 
middle port of a coaxial tee and the 
output from each of the other two 
l>prts is applied through similar 
^cables of precisely equal length to 
th^ two input channels, a dual trace 
display diould show two , nearly 
< identical waveforms that can be 
made to coincide with the DC 
OFFSET controls. If a very fast 
step<signal is applied in this manner 
and displayed at 100 ps per divi- 
sion, the fast edge of either signal 
may be seen to be positionable 
horizontally with the CH 1-TIME 
OIFF-CH 2 control so as to occur 
before, after, or coincident with the 
last edge of the other input signal. 



Although this Control should nor- 
mally te left Set so two such signals 
^,^‘ rtiaid^ to coincide, the con- 
W, also he deliberately set to 
otj^y, ^sitions to (1) compensate 
.. delay difference in two 

or (2) critically com- 
, par? two'-sifnilar repetitive signals 
■■ C*hat .do not occur simultaneously. 
*t *]?*' to use this control to 
irariti^tly 'compare two such signals 
" , ®ccuf' at widely separated 

• .m jjwtences, two similar cables of 

hof^f^iMl tength may be used at the 
'f fhe difference in 
, Is 'chosen to introduce a 
^3;tl|row^ipn delay difference nearly 
aquigil lo'’ the time between the 
Most coaxial cables, i.e., 
H'!;.', thos^ ntade with a dielectric of 
ccn [Spl^^ polyethylene, cause a signal 
' frjl r.de|air of approximately 1.5 ns per 
C'li'icrfoot (bOps per cm). The delay 
fflfor ti'diraugh most other cables will be 
less; some nearly as little as 1 ns per 
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Push this button to display a signal 
when sweep delay is not needed, 
' • unless the time per division must be 
ffe"'' less than 10 ns. Pushing this button 
allows the Delaying Sweep to deter- 
mine the at time per division. 
Releasing the button allows the 
l^layed Sweep to determine the crt 
‘ ' time per division . 



'p . Wien the Delayed Sweep is selected 

*; tp determine the at time per divi- 

^ ' don, the delaying sweep ramps are 

^ iIVVconjunction with the 



13. SWP 
CAL 



14. HORIZ 
POS 



15. DELAYING 
SWEEP 



16. DELAYED 
SWEEP 



DELAY ZERO and DELAY TIME 
MULT controls to select the delay 
needed to display the signal of 
interest. 

This saewdriver adjustment sets 
the amplitude of the horizontal 
output signal (to the mainframe) to 
produce the mrrect deflection on 
the crt to correspond with any time 
per division selected. Ideally, the 
adjustment should be checked using 
a time mark generator each time 
the 7S14 is placed in a different 
mainframe. However, if internal 
adjustments in the plug-in are set 
correctly, the SWP CAL adjustment 
may be set using the two intensified 
dots displayed in each trace when 
using the Delaying Sweep mode. 
There should be (x-ecisely 8 divi- 
sions of separation between corre- 
sponding parts of the two dots 
when (1) the Delaying Sweep is set 
to 1 ps fwr division, (2) the DELAY 
TIME MULT dial is set to 8.00, and 
(3) the DELAY ZERO control is 
set to position the first dot one 
horizontal division from the left 
edge of the crt graticule. 

This saewdriver adjustment should 
be used to set the left edge of a 
trace even with the left edge of the 
crt graticule after the SWP CAL 
adjustment has been made. 

The time indicated between the 
orange lines on the clear plastic 
skirt of the DELAYING SWEEP 
(dark gray) control is the crt time 
per division when the Delaying 
Sweep has been selected (SWP 
mode button pushed in). 

The time indicated at the point of 
the arrow on the clear plastic skirt 
of the DELAYED SWEEP (light 
gray) control is the crt time f»r 
division when the Delayed Sweep 
has been selected (SWP mode 
button released). Be sure that the 
concentric, red CAL control is 
counterclockwise in the detected 
position; otherwise, the indicated 
time per division will not be cor- 
rect. The CAL control varies the 
time per division over a range of at 
least 2.5 to 1 . 



To reduce delay time-jitter and to 
increase scan rate, the time per 
division of the Delaying Sweep 
should be as close as possible to the 
time per division of the Delayed 
Sweep. Ten divisions of delay is 
available when both sweep rates are 
When more than ten 
divisions of delay is needed, the 
Delaying Sweep time per division 
must be set to be greater. If set to 
be 1,000 times longer, 10,000 
divisions of delay is available, but 
delay time-jitter may be as much as 
'k division. 
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SWEEF control multiplied by the 
number indicated by the dial. Pre- 
cise time interval tests of whether 
the tiine between two particular 
points in a waveform is greater than 
or less than a given amount may be 
quickly made by first separating the 
dots ^ by the right amount, then 
positioning them with the DELAY 
zero control to see whether the 
distance between dots is more than 
or less than the distance between 
the two particular points in the 
waveform. 



DELAY ZERO 
(1st DOT) 



When using the Delaying Sweep 
mode, this control is used to set the 
position of the first intensified dot 
in the trace to a point in the 
displayed waveform suitable to be 
called time-zero, a beginning refer- 
ence point for a time interval 
measurement. You will notice that 
this control usually moves the 
second dot as well. If, in some 
cases, ii appears that you cannot 
position the first dot as far to the 
right as you may wish, it is pro- 
bably because the second dot Is at 
the right end of the trace. You may 
avoid this condition by running the 
DELAY TIME MULT dial com- 
pletely counterclockwise first. 



19. AUTO 
TRIG 



20 . + 

SLOPE 



DELAY TIME 
MULT (2nd DOT) 



This dial controls the separation 
betwran the first and second bright 
dots in a trace when the Delaying 
Sweep mode is salected. It controls 
the position of only the second dot 
until the second dot is positioned 
to the right end of the trace, at 
which time it continues to control 
the separation between dots by 
moving the first dot to the left. The 
point in a waveform identified by 
the second dot is the point corre- 
sponding to the left edge of the 
trace that you display when you 
switch from the Delaying Sweep 
mode to the Delayed Sweep mode 
(SWP mode button released). 



21. REP 



22. SINGL 
SCAN 
and 

START 



The number indicated on the dial is 
proportional to the separation 
between dots; one turn equals one 
division. The time between dots is 
equal to the time indicated between 
the orange colored lines on the skirt 
of the clear plastic DELAYING 



Push this button for nearly every 
triggering signal or condition you 
may encounter, except when the 
triggering signal has a frequency or 
repetition rate less than about 
800 hertz. When this button is 
pushed, strobe pulses are automati- 
cally generated (at about 800 hertz) 
when no triggering signal is being 
delivered or recognized. This keeps 
the sampling memories refreshed, 
produces a slow moving scan and 
keeps the crt beam positionable on 
screen even in the absence of a 
triggering signal. 

Push this button when you wish to 
trigger on the positive-going portion 
of a signal. Release the button 
when you wish to trigger on a 
negative-going portion. The posi- 
tion of the button is immaterial 
when the HF SYNC button is 
pushed. 

The REP button should be pushed 
whenever repetitive scans (sweeps) 
are desired, which is the condition 
for most normal uses. 

Push the SINGL SCAN button 
when you wish to produce only one 
scan at a time; this scan is displayed 
on command by the START but- 
ton, This mode is useful when 
pho'ograr^ing waveforms where 
the sv-an repetition rate is low, or 
for stored displays when using an 
oscilloscope mainframe having a 
storage crt. It is also recommended 
when making chart recordings using 
the VERT and HORIZ output sig- 
nals. Note that each scan starts 
when the spring loaded START 
button is released, not when it is 
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23. MAN 



24. EXT’ 



25. SCAN 



pushed. The HORIZ output voltage 
returns to —5 volts when the 
^"^ART button is pressed and 
remains at about +5 volts at the 
completion of each scan. When 
driving a chart recorder, the 
START button should be held in 
while the recording apparatus is 
being set. The scan rate should be 
very slow when making chart re- 
cordings. Refer to the discussion 
about the SCAN control knob and 
the LO NOISE pushbutton, to set 
the scan rate as low as desired. 

Push this button when you wish to 
scan the crt manually, instead of 
with the internally generated 
scanning ramp signal or with an 
externally supplied scanning signal. 

The scan control determines the 
point being sampled. This mode is 
particularly useful when you wish 
to repeatedly sample the same 
point in a signal for a period of 
time. High random noise may be 
separated from the signal this way 
by averaging the voltage at the 
VERT output jack. 

Push this button when you wish to 
control the horizontal position of 
the crt beam with an externally 
supplied scanning signal. The input 
jack adjacent to the EXT push- 30 EXT INPUT 
button is for introducing such a 50 12 

signal. A zero to +10 volt (or high- 
er) signal is needed to produce a 
full scale horizontal scan. A signal 
that goes from zero to more than 
+10 volts may be attenuated with 
the SCAN control to produce ten 
divisions of scan. This mode is 
useful when you wish to slave the 
scan operation to an external in- 
strument such as a chart recorder. 

This control determines the hori- 
zontal velocity of the crt beam 
(scan rate) whenever the REP but- 
ton or the SINGL SCAN button is 31. HORIZ 
pushed. (This rate is partly deter- 1 V/DIV’ 

mined by some other factors also, 
like trigger repetition rate, holdoff’ 
lime per division, and whether the 
LO NOISE button is pushed or 
released.) 



26. !NT 
CH 1 



27. HF 
SYNC 



28. LEVEL 



,29. HOLDOFF 



W tip plug, of 0.08 inch diameter riiould be u«d with the pin 



Push this button to trigger on the 
internal signal introduced at the 
Channel 1. 5012 INPUT connector. 
Release this pushbutton to trigger 
on the external triggering signal 
introduced at the EXT INPUT 
connector. 

Push this button to synchronize on 
signals above 100 MHz. Be sure to 
release the pushbutton when trig- 
gering on any signal below 
100 MHz. 

pie LEVEL control is usad to 
lock" on to the triggering or 
synchronizing signal to reproduce a 
steady, coherent waveform on the 
crt. The triggering signal must have 
a steady, synchronous time rela- 
tionship with the vertical signal for 
the display to be steady. 

The HOLDOFF control is normally 
left fully counterclockwise to allow 
a maximum scan rate. The HOLD- 
OFF control is used to help display 
complex waveforms and pulse 
trains, such as digital words, by 
varying the period of trigger 
holdoff. That inhibits recognition 
of early, unwanted triggering signal 
edges. 

This input connector is AC coupled 
into a nominal 50 ohm load. The 
blocking capacitor has a DC voltage 
rating of 50 volts and more than 
1 megohm resistance. Externa! trig- 
gering signals may be delivered to 
this input via a 50 ohm coaxial 
cable, unattenuated. For large sig- 
nals the P6056 ;JX probe or 
P6057, 100X probe is recom- 
mended. When AC coupled, the DC 
load resistance imposed by these 
probes is essentially the same as 
that of the blocking capacitor, i.e., 
more than 1 megohm. 

The signal voltage available at this 
output pin jack is proportional to 
the horizontal position of the beam 
at any instant; zero volts corre- 
sponds to approximately center 
scieen. The output waveform 
resembles that of a sawtooth or 
staircase when produced internally, 
using the REP or SINGL SCAN 
rnodes. The output voltage starts at 



32. VERT 
.2V/DIV» 



-5 volts and goes positive to 
+5 voits as the beam scans the ten 
crt divisions. The output waveform 
is most often used to drive chart 
recorders. Also refer to the dis- 
cussion of the SINGL SCAN con- 
trol. 

The signal available at this output 
pin jack is a replica of the signal 
that produces vertical deflection. 
This waveform is most often used 
to drive chart recorders. 



Other Plug-Ins 

. , Most any vertical plug-in may be used in a limited way 
with the 7S14. However, you should remember that the 
horizontal scan rate of the beam is not calibrated in the 



Operating lnstruction»-7S14 

7S14, and the time per division selected by the SEC/Or ' 
switch does not set the horizontal velocity of the beam as 
oscilloscope time base plug-ins. The 
7A13 Differential Comparator is a particular useful ex- 
ample, because it is often used to measure DC levels or peak 
signal levels when the signal waveform is of no importance 
It may be placed alongside the 7814 to produce a 

^S14 is used in the 
7 ace mode. The DISPLAY pushbutton on the 
other plug-in must be pushed to display a signal with that 
piug-in. 



With the four-hole mainframe series, it is possible to use 

Lh ^ plug-in in conjunction 

with the 7814, This is particularly useful in that the same 
mainframe can be used to troubleshoot the 7814. 

mainframe. 

refer to the operating manual for the particular mainframe. 
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APPLICATIONS 



Introduction 

The display waveform on the crt screen propagated by a 
7S14 IS a plot of voltage per unit equivalent time. Since the 
7S14 has calibrated deflection factors both vertically and 
horizontally, the .ampling system can be used for making 
accurate voltage and time measurements of an input signal. 



The 7S14 oi.'jrs dual-trace capabilities that allow the 
user to simultaneously view two signals and determine the 
time and amplitude relationship between the two signals. In 
addition, duji trace operation allows interactive displays of 
the two signals; e.g., X-Y and added algebraically. 



The 7S14 also provides a two-dot time-interval meas- 
urement that provides a means of measuring the time 
between two points of a display. The two dots represent 
two points in time on the delaying sweep of the 7S14. 



The dual trace capabilities and the two-dot system 
provide a great versatility for measurements. Some of the 
applications will be discussed in the following paragraphs. 



PHASE DIFFERENCE MEASUREMENTS 

The time difference between two sine-wave signals of the 
same frequency may be measured by using one of the 
signals as the reference and obser\'ing the phase difference 
between the reference and the second signal. There are two 
convenient methods of measuring the phase difference 
using the 7S14. The main differences in the two methods 
are in terms of accuracy and convenience. 



Signals other than sinusoidal can be measured using 
these techniques, but the discussion here will be confined 
to sine-wave applications. With signals other than sine 
waves, the resultant display will depend on the waveshape 
of the applied signal. The calculation methods given in this 
discussion apply only to sine-vave signals. 



X-Y Phase Measurements 

When displaying sinusoidal signals, the X-Y phase meas- 
urement method provides a Lissajous display. This method 
can be used to measure the phase relationship of two 
identical frequencies, or to display the frequency relation- 
ship between two signals that are harmonically related. 
Other uses for the Lissajous display are to check distortion 
of a signal or as a "null detector" for accurately matching 
phase. X-Y phase measurements can be made up to the 
bandwidth limit of the sampler. This is possible because 






sampling requires high-frequency circuitry only at the input 
to the system; low frequency measurement techniques are 
used through the amplifiers and to produce the display. 



To set up the 7S14 for a corret^. X-Y display, push the 
following buttons: CH1YCH2X, INTCHVAUTO 
TRIG. + SLOPE, and REP. Set the DELAYING SWEEP 
and DELAYED SWEEP controls to .1 ps. Connect one of 
the signals to both inputs through a power divider and 
Identical cables. Adjust the DC OFFSET and TIME DIFF 
controls for a straight-line display, slanted from the upper 
right toward the lower left corner of the crt. Adjust the 
deflection factors of both ^annels, using the variable 
coritrols as necessary, to obtain a display that is exactly six 
divisions both vertically and horizcntally. The display 
should appear similar to Fiy, 4-1, indicating that the cables 
and two channels have been matched for minimum 
difference. 




Disconnect the power divider and connect the signals to 
te measured to the two inputs using the same cables used in 
the set-up. Check that the display is still six divisions both 
vertically and horizontally; adjust the deflection factor as 
necessary for the correct display. A difference in phase 
between the two signals is shown by the amount of opening 
in the loop. A circle display shows 90° phase difference and 
a straight line from the upper left to lower right shows 180“ 
phase shift. The phase difference between two signals can 
be accurately measured by reading the lengths A and B, as 
shown in Fig. 4-2, and applying the form^'la; 

Sin^=A/B. 



The Lissajous figure can be used as a null indicator, to 
adjust the phase shift through a device, or between devices. 
To do this, the 7S14 must be set up for an X-Y display and 
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APPLICATIONS 



Introduction 

The display waveform on the crt screen propagated by a 
/bl4 IS a plot of voltage per unit equivalent time. Since the 
7S1A has calibrated deflection factors both vertically and 
horizontally, the %ampling system can be used for making 
accurate voltage and time measurements of an input signal. 

The 7S14 ofiirs dual-trace capabilities that allow the 
user to simultaneously view two signals and determine the 
time and amplitude relationship between the two signals In 

addition, dua! trace operation allows interactive displays of 

the two Signals; e.g., X-Y and added algebraically. 

The 7S14 also provides a two-dot time-interval meas- 
urement that provides a means of measuring the time 
between two ^ints of a display. The two dots represent 
two points in time on the delaying sweep of the 7S14. 

The dual trace capabilities and the two-dot system 
provide a great versatility for measurements. Some of the 
applications will be discussed in the following paragraphs. 

PHASE DIFFERENCE ME/CSUREMENTS 

The time difference between two sine-wave signals of the 
same frequency may be measured by using one of the 
signals as the reference and observing the pha$e difference 
between the reference and the second sigrial. There are two 
convenient methods of measuring the phase difference 
using the 7S14. The main differences, in the two methods 
are in terms of accuracy and convenience. 



Signals other than sinusoidal can be measured using 
these techniques, but the discussion here will be confined 
to sine-wave applications. With signals other than sine 
vvaves, the resultant display will depend on the waveshape 
of the applied signal. The calculation methods given in this 
'discussion apply only to sine-wave signals. 



X-Y Phase Measurements 



sampling requires high-frequency circuitry only at the input 
to the system; low frequency measurement techniques are 
used through the amplifiers and to produce the display. 

To set up the 7S14 for a correc: X-Y display, push the 
following buttons: CH1YCH2X, INTCH1. AUTO 
TRIG, SLOPE, and REP. Set the DELAYING SWEEP 
and DELAYED SWEEP controls to .Ips. Connect o!fof 
me signals to both inputs through a power divider and 
Identical cables. Adjust the DC OFFSET and TIME DIFF 
rantrols for a straight-line display, slanted from the upper 
nght toward the lower left corner of the crt. Adjust the 
deflection factors of both channels, using the variable 
«ntrols as necessary, to obtain a display that is exactly six 
divisions both vertically and horizcntally. The display 
should appear similar to Fiy. 4-1. indicating that the cables 

differlUre minimum 




When displaying sinusoidal signals, the X-Y phase meas- ^ 
urement method provides a Lissajous display. This method • 
an be used to measure the phase relationship of two 
Identical frequencies, or to display the frequency relation- 
^ip between two signals that are harmonically related. 
eXher uses for the Lissajous display are to check distortion 
^ a signal or as a "null detector" for accurately matching 
phase. X-Y phase measurements can be made up to the 
bandwidth limit of the sampler. This is possible because 



Fig. 4-1. An display of two in-ptwe sine wave signals. 

Disconnect the power divider and connect the signals to 
te Pleasured to the two inputs using the same cables used in 
die set-up. Check that the display is still six divisions both 
verticallvi and horizontally; adjust the deflection factor as 
necessarv,-ifor the correct display. .A difference in phase 
between the two signals is shown by the amount of opening 
in the loop. A circle. display shoWs.'Sp” phase difference and 
a straight line from the upperrieft to Ipwer right shows 180° 
phase shift. The phase difference 'between two signals can 
be aecUra^eJy mrasured by reading the lengths A and B, as 
r-Shpvvn' in Fig. 4^2,'and applying the formula: 

Sin«^^=A/Bv/ ’ 



The Lissajous figure ran be used as a null indicator, to 
adjust the phase shift through a device, or between devices. 
To do this, the 7S14 must be set up for an X-Y display and 
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Fig. 4-2. Phase difference between two signals. 



delay compensation adjusted as described before After 
delay compensation has been adjusted, apply the signals 
to the inputs through the cables used for the set-up. Then 
calibrate the unit under test for a "null" (zero delay) 
indication, as shown by a straight line display from the 
upper right to lower left of the graticule. Other reference 
^mts can be chosen such as a full circle to indicate 90° 
delay, straight line from upper left to lower right for 180° 

delay, or any other display which indicates the desired 
amount of delay. 



The 'null" display can also be used to make accurate 
frequency adjustment. After setting up the system with the 
reference signal, connect the signal to be adjusted to the 
other input. As the frequency of this signal is adjusted a 
stable Lissajous display will be obtained only when the 
nequencies of the two signals are matched. At other 
frequencies, the display will appear to rotate on screen. 



Now push both CH 1 and CH 2 buttons simultaneously 
or dual-trace operation. With the same vertical deflection 
on both channels, adjust the CH 1 and CH 2 DC OFFSET 
and TIME DIFF controls so that the two traces coincide. 
Disconnect the power divider and reconnect the reference 
signal to the Channel 1 Input. Connect the other signal to 
the Channel 2 Input. If necessary, adjust the vertical 
dehection factors so that the waveforms are the same 
height vertically. Now measure the distance between the 
rorrespoi^ing points on the waveform and multiply by 
45 /division to determine the exact phase difference. For 
small ^ase differences, a more precise measurement can be 
made by using the delayed sweep for magnification (do not 
change the variable control setting). The magnified hori- 

by dividing the previous rate 
(45 /division) by the amount of m.?Q.iification Fiq 4-3 
shows a typical magnified display. 








Fig. 4-3. Magnified display of signal with a small phase difference. 



Dual-Trace Phase Measurements 

This phase measurement methode provides a very 
determining phase difference, where very 
small differences exist between the two signals. For this 
measurement, the signals must be the same frequency. 



fnii “'T display, push the 

following butte ns: CHI, INTCH1, AUTO TRIG, 

O' reference 

signal to both inputs through a power divider and identical 
cables (the same cables which will be used for the 
measurement). Adjust the DELAYED SWEEP (light gray) 
control and the SWP VAR (CAL) control so that one 
romplete cycle of the signal spans exactly eight horizontal 
divisions. This calibrates the system in terms of degrees/ 
division such that there is 45°/division (i.e., 360° is equal to 
8 divisions). ^ 



TIME DIFFERENCE MEASUREMENTS 

The basic techiques of time-difference measurements are 
the same as for phase measurements. This measurement 
method is normally used when viewing two signals that are 
not time related. After setting the instrument up in the 
same manner as described for Phase Difference Measure- 
ments and connecting the two signals to the Channel 1 and 
Channel 2 Inputs, adjust the vertical deflection factors if 

3 are the same height 

wrtically. Adjust the time per division so that the points on 
the two waveforms between which the time-difference 
measurement is to be made, are displayed within the 
yaticule area. Now measure the distance between the 
desired Points on the two waveforms and multiply it by the 
time per division. This will provide accurate time difference 
If the DELAYED SWP VAR control is in the calibrated 
^sition when the measurement is in the Delayed (SWP 
button out) Mode. When in the Delaying Mode the variable 
control has no effect. 



TWO-DOT MEASUREMENTS 

measurement method permits more accu- 
le time-measurement of signals. The following are exam- 
ples where the two-dot system is useful. 

Phase Measurements Using the Two-Dot System 

For sic'als where the time/division is set at 10 ns/ 
division 01 greater, a faster, more accurate phase meas- 
^ement can be made using the two^lot system. ?Je 
two<Jot system is more accurate because the time base 

made in the following manner. 

pushing the following buttons- CH 1 
and CH 2 INT CH 1 , SWP, AUTO TRIG, and REP 

throuQh reference signal to both inputs 

decaying 

UNLAYING SWEEP (dark gray) control for maximum 
horizontal display for one complete sine wave. With the 
same vertical deflection on both channels, adjust the CH 1 

I U ® the power divider 

the reference signal to the Channel 1 Input, 
-onnect the other signal to the Channel 2 Input If 
necessary, adjust the vertical deflection factors so that the 

should cmate 

a display similar to that shown in Fig. 44 . 




4-4. Display of phase difference with two-dot system. 

i-ic?A V displayed as in Fig. 44 the 

t to the point where the reference waveform first crosses 
*e horizontal centerline. The DELAY TIME MULT (2nd 
P°S't'on the second dot to the point 
l^ere the reference waveform crosses the horizontal 
A w “"’P'ete cycle later. Note the reading on the 
ELA . TIME MULT dial (the number of dial divisions 

t=»tang7;he 

to reove the second dot to 
whye the second waveform first crosses the horizontal 
centerline and note the reading on the DELAY TIME 
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difference between the two signals is 

calculated using the formula: us'Snaisis 

Phase Difference -^"d DTM Reading 
First DTM Reading 

PuJse Width Measurements 

Pulse width measurements are often necessary, and while 
they are not particularly difficult, they can be time 
ronsuming This is especially true if the 50% points do not 

W^ h tliril '' 7 Sreticule lines of the crt. 

With the two-dot system, it is relatively simple to measure 

pulse^width. The pulse to be measured is displayed using 
* Delaying Sweep (SWP button pushed in). The sweep 
rate and vertical deflection factor are selected to present 
mss«?i 7 ^r'’ 7 ® onscreen, using as much of the screen as 
S 1 SwJTito To.r are as follows: 

CH 1. SWP. AUTO TRIG, + SLOPE, and REP. 

After the instrument has been set up. a signal has been 
triggered, and the deflection factors are chosen, turn the crt 
intensity down enough that the two bright dots can be 
easily seen. Then, adjust the DELAY ZERO (1st DOT) 
rontroLso that the first dot is located at the 50% point on 

TIMP waveform. Adjust the DELAY 

TIME MULT (2nd DOT) control so the second dot is 
located at the 50% point of the trailing edge of the 
waveform. See Fig. 4-5 for a typical disp^y. The pulse 
width is the product of the DELAY T*M£ MULT dial 
Jtting and the SEC/DIV (DELAYING SWEEP^Jn":! 



If the rise and fall times are fast, you may notice more 
^an one bright sampling dot on the rise and fall. This is 
tecause the bright dot occupies about one-tenth of a 
division on a horizontal trace. The beam is sometimes 

the brightened portion appears longer vertically than 




Fig. 4-5. Display of pulse width with two-dot system. 
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horizontally. To avoid making error in the time 
rroasurement, make sure you set the beginning of both the 
start and "stop" dots at the 50% points. Remember that 
the sweep is moving left to right, so the beginning of the 
bright dot is at the left. 



Time Between Pulses Using Dual Trace 

The two-dot system is very useful for measuring the time 
tetween two independent pulses. To set up the 7S14fora 
correct display, push the following buttons: CH 1 and 
CH 2, INT CH 1, SWP, AUTO TRIG, SLOPE, and REP. 
Connect the primary or reference signal to both inputs 
through a power divider and identical cables (the same 
cables to be used for the measurement). Adjust the 
DELAYING SWEEP (dark gray) control for a maximum 
horizontal display for one complete waveform. With the 
same vertical deflection on both channels, adjust the CH 1 
and CH 2 DC OFFSET and TIME DIFF controls to make 
the two traces coincide. Disconnect the power divider and 
reconnect the reference signal to Channel 1 Input. Connect 
the other signal to the Channel 2 Input. 



Once the two pulses have been properly displayed 
adjust the DELAY ZERO (1st DOT) control until the first 
dot is set to the 10% point of the rising edge of the 
reference pulse. Then adjust the DELAY TIME MULT (2nd 
DOT) control until the second dot is set to the 10% point 
of the rising edge of the second pulse. (The 10% points are 
used to provide more accurate measurements between 
pulses with different risetimes.) The delay between the two 
pulses is now determined by multiplying the DELAY TIME 
MULT setting by the DELAYING SWEEP SEC/DIV setting. 



You will notice that there are four bright dots on-screen. 
The first dot on each trace indicates the delay selected by 
the DELAY TIME MULT control. The two dots that are 
not indicating a measurement point can be ignored. 



There are many measurements that can be made with 
the 7S14. Only a few basic techniques have been presented 
in this section of the manual. 
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CIRCUIT description 






rnanual describes circuit operation of 

nLt t The circuit 

functions follow the description of each circuit. The 7S14 

as triggering and time base circuits as well as vertical 
de lection circuits. The Vertical System is described first 
followed by the description of the Horizontal System. The 
blockjnd circuit diagrams at the end of the manual should 
be used in the analysis. 



VERTICAL SYSTEM 

The vertical system amplifies and attenuates the input 
^gnal A delay line permits viewing a signal's leading edge 
The two vertical channels in the dual-trace 7S14 are 
basically the same. The block diagram analysis discusses 
channel number one, with channel differences noted as 
they arise. 

Compensation Network 

The Compensation network reduces the effects of input 
pulse distortion m the delay line. For channel number one 
the Compensation network also provides a trigger takeoff 
point. Input signals incur a 50% attenuation through the 
network, which consists of passive RC and RL components. 

Delay Line 

The Delay Line delays the arrival of the applied signal to 
the Sampling Gate long enough for the timing unit to 
trigger and start the ramps; this permits viewing the leading 
edge of signals. 



Inherent with the Delay Line is some high frequency 
distortion (called "dribble up") of a step signal. Effects of 

'Ne!work°'^'°" “"iPensated for in the Compensation 



The Delay Line consists of a length of 50 ohm, low-loss 
transmission line with a signal propagation time of approxi- 
mately 65 nanoseconds. 



Sampling Gate 

The Sampling Gate periodically passes a small portion of 

the input signal; i.e., it samples the input signal. 



The gate is a bridge network consisting of a dual diode 
CR1 and bias cells BT1 and BT2. The diodes are held off by 
the cells except when strobed by Strobe Generator pulses. 






to the 

throiTnb ° u ^ ‘"Pot Signal passes 

The sampled signal charges the Sampling Gate output 

Strohfr ’’'■“'^P''fier input stray capacitance, and 

arobe Generator coupling capacitors Cl and C2 Also 

^argmg these capacitors are two positive feedback signals: 
the IpTk Preamplifier and one from the Memory. With 
the feedback signals, the Sampling Gate output becomes 
the same as the input. 

Sampling Gate Blow-by Compensation 

frequency signal couples through 
the capacitance of the Sampling Gate diodes when they are 

conducting. This signal is called 
ColenJt '*■ A Sampling Gate Blow-by 

t '"P“^ and applies 

tho ' output of the Sampling Gate to nullifly 

the unwanted capacitively coupled signal. 

The Sampling Gate Blow-by Compensation circuit con- 

Sled I'p internally adjustable gain control 

called LF Compensation, R30; and feedback capacitor C30. 

Strobe Generator 

T^e Strobe Generator produces fast opposite polarity 
pul es used to turn on the Sampling Gate. It consists of 
transistor QIO, whose operating voltage is con- 

I? controller Q20 and internally 

adjustable Avalanche Voltage control R20. 

Sigrals from the Delta Delay Generator drive the 
avalanche transistor whose breakdown characteristic gives 
the high speed output pulses. In the avalanche transistor 
output, there is a shorted transmission line that generates 
the pulses. 



Preamplifier 

The Preamplifier brings the Sampling Gate output level 
up to that of its input. Positive feedback via C45 from the 
Preamplifier output to the Sampling Gate output gives a 
bootsuap operation. This feedback effectively reduces the 
capacitance of the Sampling Gate output by charging the 
capacitance with the in-phase feedback signal. 

consisting of 

R229, R231, and R232 provides amplifier stability and 



5-1 






.&> 



Circuit Description-7S14 



establishes loop gain. Loop Gain isHnternally adjustable and 
The Preamplifier consists of a dual 
PET Q40 driving integrated circuit operational amplifier 



able. A Memory Gate Blow-by Compensation circuit inverts 
the driver pulse and applies some of it to the output of the 
Memory Gate to nullify the unwanted capacitively coupled 
signal. 



DC Balance and DC Balance Amplifier 

In passing through the Preamplifier, the sampled signal 
undergoes a change in its DC level. The DC Balance and DC 
Balance Amplifier restores the proper DC level. It also 
provides a low-impedance input to the Memory capacitor 
C248 and the Lo Noise capacitor C247. The Balance and 
Balance Amplifier unit consists of internally adjustable 
balance control R233 and integrated circuit operational 
amplifier U230. 



Memory Gate 

Whereas the Sampling Gate has a fast risetime response, 
the other vertical amplifiers and circuits through which the 
sampled signal passes have a slower risetime response. To 
accommodate the slower risetimes, the Memory Gate is 
) used. 



The Memory Gate Blow-by Compensation circuit con- 
ststs of: inverter 0241. ^n internally adjustable gain control 
called Gate Balance, R242; and feedback capacitor C249. 



Memory 

The Memory amplifies the Memory Gate output signal 
and feeds back an in-phase signal to the Sampling Gate 
output. The amplified signal (XI gain) drives the Post 
Memory Amplifier. The feedback signal combines with the 
positive feedback signal from the Preamplifier to keep the 
&mpling Gate output charge from leaking off with time, 
pe positive feedback from the Preamplifier keeps the 
instantaneous charge replenished; feedback from the 
Memory ensures a constant charge over a long time period 
and for signals with a low repetition rate. 



The Memory Gaze. FET 0240, acts as an on-off switch 
to pass the sampled signal from the DC Balance Amplifer to 
the Memory. Pulses that turn on the Memory Gate originate 
in the Strobe Logic circuits, which will be detailed later. 
The Strobe Logic circuits also drive the Strobe Generator 
and Sampling Gate; however, the Memory Gate is on longer 
than the Sampling Gate. 



The signal passed by the Memory Gate charges one or 
two capacitors in its output. One capacitor, C248, is always 
in the circuit. The other, C247, is paralleled with C248 
when the Lo Noise switch is operated. With both capacitors 
in the circuit the Memory Gate output cannot charge to as 
high a level as it could with just C248. Thus, the gate 
output cannot equal the input signal at the instant a sample 
IS taken, and it will take more than one sample to display 
the true value of the input signal. This effect is known as 
"smoothing". 



Memory Gating Generator 

Providing turn-on pulses for the Memory Gates in both 
channels is a common Memory Gating Generator, Q310 and 
Q311. This driver amplifies and shapes strobe pulses from 
the Strobe Logic circuit and feeds them to the Memory 
Gate. 



Memory Gate Blow-by Compensation 

A small part of the Memory Gating Generator pulse 
capacitively couples through the Memory Gate via the FET 
gate terminal. This signal is called blow-by and is undesir- 



Di«l FET Q140 and integrated circuit operational 
^plifier U140A compose the Memory. Negative feedback 
from the amplifier output to Q140 provides amplifier 
stability. 



Post Memory Amplifier 



Memory Amplifier provides a maximum gain o1 
front-panel Variable Attenuation 
(VOLTS/DIV CAL) control R109 and front-panel Gain 
screwdriver adjustment R119. DC OFFSET control R115 
paralleled with FINE adjust control R114, provides a DC 
offset voltage to the amplifier that allows the operator to 
shift the vertical position of the display. 



Integrated circuit operational amplifier U140B is the 
Variable Vertical Amplifier. 



Unity Gain Inverter (Channel 2 only) 

The Unity Gain Inverter inverts the Channel 2 signal to 
reverse its display direction; e.g., a negative-going input 
gives an upward display. The Channel 2 Invert switch 
selects the inverted mode or (in the noninvert position) 
bypasses the Channel 2 signal with no inversion. Channel 1 
is not affected by the inverter switch. 



Integrated circuit operational amplifier U350 is the 
Inverter Amplifier. 



Output Amplifier 

Output Amplifier gives a constant output of 
GO mV/Div for aii operating levels of signals applied to the 
verucal input. The gain of this amplifier is controlled by the 
yolts/Div switch and is such that the overall amplification 
from the vertical signal input to the Output Amplifier 
output gives a deflection factor of 200 mV/Div at the 
Output Amplifier output. 



Fig. 0-1 shows fixed gains of 0.5 for the Compensation 
Network, 7.63 for the Post Memory Amplifier (in cali- 
brated mode), and from 0.105 to 26.2 for the Output 
Amplifier.^ Other stages have unity gain. With, for example, 
a 2 mV signal applied to the vertical input and with the 
Volts/Div switch set for 2 mV/Div, the overall gain is 0.5 X 
7.63 X 26.2 - 100; this gain of 100, with the 2 mV signal 
gives the required 200 mV/Div deflection factor. 



Integrated circuit operational amplifier U250 is the 
Output Amplifier. 



Switching 

The switching networks are common to both channels 
and consist of the Channel Switching Multivibrator and the 
Vertical Channel Switch. The Channel Switching Multi- 
vibrator is controlled by the Channel 1 - Channel 2 switches 
on the front panel. The multivibrator pulses the Vertical 
..Channel Switch to select which output to display. The 
Vertical Channel Switch takes the pulses from the Channel 
Switching Multivibrator and selects the trace to be dis- 
played by the mainframe. 



The Channel Switchino Multivibrator consists of transis- 
tors Q354 and 0351 . The Vertical Channel Switch consists 
of FETs Q352 and Q353. 



The 7S14 vertical section contains two regulators that 
provide +30 V, and -30 V supplies. The remainder of the 
voltage supplies to the vertical section are provided by the 
mainframe. The Power Distribution is shown on sche- 
matics 9A and 9B at the rear of the manual. 



The +30 V supply is developed by integrated circuit U1 
transistor 01 and zener diode VR610 (see Diagram 6). The’ 
-30 V supply is developed by integrated circuit U3 
transistor Q3 and zener diode VR613. The above U and Q 
numbers are those located on the Vertical Interface board. 
The Vertical Interface board is shown on schematic 6 at the 
rear of the manual. 
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HORIZONTAL SYSTEM 

The Horizontal System provides deflection voltage for 
the display oscilloscope and simultaneously controls the 
at which the vertical system samples the input signal 
The system uses a 150 KHz to 1 GHz trigger circuit, two 
fast ramps (delaying and delayed sweep) to generate the 
real time sweep, a slow scan ramp to generate the 
^uivalent time sweep, an amplifier, a scan ramp inverter a 
two dot position circuit for the horizontal measurement 

and a delay generator for the strobe drive to the vertical 
system. 



Peak-To-Peak Signal Follower 

When the Auto Trig mode is selected, the Peak-To Peak 
Signal Follower provides an amplified voltage to the 

Triggering Level control and the Auto Baseline Trigger 
circuit. aa 

The circuit has both a positive and a negative signal 
^cuit. A positive input signal is received by transistor 
0421 and passed through transistor Q430 to charae 
capacitor C430 to a positive peak amplitude. A negative 
input signal is received by transistor Q420 and passed 
through transistor Q520 to charge capacitor C531 to a 
negative peak amplitude. The +Bal and -Bal potentio- 
meters, R524 and R521, calibrate the internal voltage level 
so that It IS approximately +200 mV at the outputs of 
operational amplifiers U430 and U530. 

HF Synchronizer Oscillator 

The HF Synchronizer Oscillator is used for input signals 
above 100 MHz and is controlled by the HF SYNC button 
on the front panel. The circuit is a free-running oscillator 
that operates from 16.5 to 25 MHz. 

The circuit, consisting of tunnel diode CR221 and back 
diode CR220, is coupled to coil L220 and internally 
adjustable resistor R209, which controls the bias. When one 
of the diodes is in its higher voltage state, the other is in its 
lower voltage state, with the back diode controlling the 
tunnel diode to its low state. The current to the diodes is 
determined by the Triggering Level control, the coil 
determines the time each diode is turned on. 



Trigger Amplifier 

The Trigger Amplifier is an exclusive OR circuit, in 
which the first stage provides trigger polarity control The 
circuit has a X25 gain. When the Trigrering Level control is 
connected through the Trigger Level Comparator circuit it 
raises or lowers the level of the trigger signal at the input to 
the Trigger Amplifier. 

Integrated circuit U220 is the Trigger Amplifier 
network. 
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Output Amplifier 

The Output Amplifier gives a constant . output of 
200 mV/Div for ail operating levels of signals applied to the 
vertical input. The gain of this amplifier is controlled by the 
Volts/Div switch and is such that the overall amplification 
from, the vertical signal input to the Output Amplifier 
output gives a deflection factor of 200 mV/Div at the 
Output Amplifier output. 



Fig. 5-1 shows fixed gains of 0.5 for the Compensation 
Network, 7.63 for the Post Memory Amplifier (in cali- 
brated mode), and from 0.105 to 26.2 for the Output 
Amplifier. Other stages have unity gain. With, for example, 
a 2 mV signal applied to the vertical input and with the 
Volts/Div switch set for 2 mV/Div, the overall gain is 0.5 X 
7.63 X 26.2 = 100; this gain of 100. with the 2 mV signal 
gives the required 200 mV/Div deflection factor. 



Integrated circuit operational amplifier U250 is the 
Output Amplifier. 



Switching 

The switching networks are common to both channels 
and consist of the Channel Switching Multivibrator and the 
Vertical Channel Switch. The Channel Switching Multi- 
vibrator is controlled by the Channel 1 - Channel 2 switches 
on the front panel. The multivibrator pulses the Vertical 
Channel Switch to select which output to display. The 
Vertical Channel Switch takes the pulses from the Channel 
Switching Multivibrator and selects the trace to be dis- 
played by the mainframe. 



The Channel Switchino Multivibrator consists of transis- 
tors Q354 and 0351. The Vertical Channel Switch consists 
of FETs Q352 and Q353. 



Vertical Power Supplies 

The 7S14 vertical section contains two regulators that 
provide +30 V, and -30 V supplies. The remainder of the 
voltage supplies to the vertical section are provided by the 
mainframe. The Power Distribution is shown on sche- 
matics 9A and 9B at the rear of the manual. 



The +30 V supply is developed by integrated circuit U1 
transistor 01 and 2 ener diode VR610 (see Diagram 6). The 
—30 V supply is developed by integrated circuit U3, 
transistor Q3 and zener diode VR613. The above U and Q 
numbers are those located on the Vertical Interface board. 
The Vertical Interface board is shown on schematic 6 at the 
rear of the manual. 






Circuit Description— 7S14 

HORIZONTAL SYSTEM 

The Horizontal System provides deflection voltage for 
the display oscilloscope and simultaneously controls the 
^me at which the vertical system samples the input signal. 
The system uses a 150 KHz to 1 GHz trigger circuit, two 
fast ramps (delaying and delayed sweep) to generate the 
real time sweep, a slow scan ramp to generate the 
equivalent time sweep, an amplifier, a scan ramp inverter a 
two dot position circuit for the horizontal measurement 
and a delay generator for the strobe drive to the vertical 
system. 



Peak-To-Peak Signal Follower 

When the Auto Trig mode is selected, the Peak-To Peak 
Signal Follower provides an amplified voltage to the 
Triggering Level control and the Auto Baseline Trigger 
circuit. 



The circuit has both a positive and a negative signal 
arcuit. A positive input signal is received by transistor 
0421 and passed through transistor Q430 to charge 
capacitor C430 to a positive peak amplitude. A negative 
input signal is received by transistor Q420 and passed 
through transistor 0520 to charge capacitor C531 to a 
negative peak amplitude. The +Bal and -Bal potentio- 
meters, R524 and R521, calibrate the internal voltage level 
so that it is approximately ±200 mV at the outputs of 
operational amplifiers U430 and U530. 



HF Synchronizer Oscillator 

The HF Synchronizer Oscillator is used for input signals 
above 100 MHz and is controlled by the HF SYNC button 
on the front panel. The circuit is a free-running oscillator 
that operates from 1 6.5 to 25 MHz. 

The circuit, consisting of tunnel diode CR221 and back 
diode CR220, is coupled to coil L220 and internally 
adjustable resistor R209, which controls the bias. When one 
of the diodes is in its higher voltage state, the other is in its 
lower voltage state, with the back diode controlling the 
tunnel diode to its low state. The current to the diodes is 
determined by the Triggering Level control, the coil 

determines the time each diode is turned on. 



Trigger Amplifier 

The Trigger Amplifier is an exclusive OR circuit, in 
vvhich the first stage provides trigger polarity control. The 
circuit has a X25 gain. When the Triggering Level control is 
connected through the Trigger Level Comparator circuit, it 
rais« or lowers the level of the trigger signal at the input to 
the Trigger Amplifier. 

Integrated circuit U220 is the Trigger Amplifier 
network. 
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Fig. B-1. SimplifiKi block diagram of vortical channol number 

















Holdoff Ramp Generator 

The Holdoff Ramp Generator provides sweep signals to 
the Trigger circuit and determines the time between the 
sweeps. 



The logic gate, consisting of diodes CR120, CR121, 
CR122, and CR123, senses the delaying sweep signal. Wheri 
diodes CR120 and CR122 are turned on. diodes CR121 and 
CR123 are reverse biased, which causes transistor Q123 to 
be reverse biased and transistor Q124 to be turned on. In 
this condition, the Trigger circuit is waiting to accept a 
trigger signal. When a trigger signal is accepted, the delaying 
sweep runs down; when the delaying sweep is at its lowest 
level, delaying sweep transistor Q339 supplies current to 
the Holdoff Ramp Generator input, turning diode CR123 
on and turning diode CR122 off. Diode CR120 is turned 
off and diode CR121 is turned on, therefore, current 
flowing through CR121 starts a negative-going holdoff 
ramp into holdoff capacitor C120. Transistor Q122 is 
turned on and Holdoff Schmidt U240C is returned to the 
holdoff condition (holdoff lockout occurs) and the Fast 
Ramp is returned to 0. Diode CR122 is now turned on 

diodes CR121 and CR123 are turned off, and diode CR120 

IS turned on. The current source (Holdoff potentiometer) is 
passed through diode CR120, causing a positive holdoff 
ramp. When the holdoff turns transistor Q123 off, transis- 
tor Q124 is turned on. This puts Holdoff Schmidt U240C 
in the Hi state. This causes the Holdoff Lockout gates to 
revert; Delay gate U240A and Ramp Drive Lockout gate 
U260C accept a trigger signal. The time from the end of 
... one svyeep to the trigger of the next sweep is controlled by 
the Triggering Holdoff potentiometer R128. 



Trjggsr Circuit 

The Trigger Circuit is a logic network consisting of a 
Holdoff Schmidt, which is part of the Holdoff Ramp 
Generator circuit; the Reset and Arming Gates, which 
consist of the C = A’ • B gate and two Holdoff Lockout 
gates; two Delay gates; and two Ramp Drive Lockout gates. 
The Delay gates, C = A • B gate, and the Holdoff Schmidt 
are contained in integrated circuit U240 and the Ramp 
Drive Lockout gate; the Holdoff Lockout gates are con- 
tained m integrated circuit U260. A simplified diagram is 
shown in Fig. 5-2 with each gate identified. 



An output signal from the network occurs when the 
output level of the second Ramp Drive Lockout gate 
changes. This is caused by level changes to the inputs of the 
Holdoff Schmidt and the delay gate. The following is an 
example of how the logic of the Trigger Circuit may 
operate. The logic for this network is C = A • ¥and C’= A + 
B. Refer to Fig. 5-2 during this discussion. 



Logic Example. With a negative signal to the input of the 
Holdoff Schmidt (U240C, pin 13), the output (pin 15) is 

( 6 ) 
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Hi. which means the inputs of U240D (pin 10) and U260B 
(pm 7) are Hi. The outputs U240D (pin 14) and U260B 
(pin 3) are therefore Lo, which means the inputs of U260A 
(pinsA and 5) are Lo. The output of U260A (pin 2) must 
therefore be Hi, which nteans the inputs of U260B (pin 6) 
U260C (pin 12), and U240A (pin 5) are Hi, therefore, the 
outputs of U260C (pin 15) and U240A (pin 2) are Lo. 

If we have a negative input to U240B (pin 6) and U240D 
(pm 11), the output of U240B (pin 3) must be Hi, which 

mlnV'r ® of 

U240A (pm 2) and therefore, the input of U2K)D (pin 11) 

nf the output of U260C (pin 15) is Lo.the input 

o U260D (pm 10) must be Lo. With both inputs of U260D 

Lo. the output of U260D (pin 14) must be Hi, which means 

the input of U260C (pin 13) is Hi. 



Now. if the input U240C (pin ,3) goes positive, the 

mfnn *he inputs of 

both inputs 

of U240D (pins 10 and 1 1 ) are now Lo, the output (pin 14) 
must go Hi, which means the input of U260A (pin 5) is Hi 

2) must go Lo, which makes the 
inputs of U260C (pin 12) and U240A (pin 5) Lo; however 
since the inputs of U260C (pin 13) and U240A (pin 4) are' 
Hi, there is no change to the outputs of U260C (pin 15) 
and U240A (pin 2), so there is no change in the output 
signal and consequently no output s .1 propagation 



nf 1 t 9oes Hi. the output 

I ^ means the input of 

U240A (pin 4) is Lo. Since both inputs of U240A are now 

the input 

of U260D (pm 11) Hi. The output of U260D (pin 14) must 
go Lo, which makes the input of U260C (pin 13) Lo. Since 
both inputs of U2K)C are now Lo, the output (pin 15) 
must go Hi. This is a level change at the Trigger Circuit 
output, therefore, an output signal is propagated. 



Fast Ramps 

There are two Fast Ramp generators; the Delaying Ramp 
Generator and the Delayed Ramp Generator. Each Ramp 
has a Comparator and a Ramp Inverter. The Ramp Inverters 
^ driven by a 1-2-5 position Timing (SEC/DI V) switch. 
These Ramps generate a real time sweep to provide pulses 
to the Delta Delay Generator and the Buffer circuit. 



u signals to the Delaying Ramp Generator are 

held off by saturation transistor Q342, which is driven by 
transistor Q343. Transistor Q338 is the Delaying circuit 
Past Ramp current source for the timing capacitors C239 
C241. C243, C244, and C252. The timing capacitors 
determine the rate of the signal. The sensing transistor 
^39 clamps the negative excursions of the input signal. 
The Comparator consists of two comparator transistors. 
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V-^56 and Q357, with output provided by two line 
receivers, U455A and U455B. The level of the comparator 
transistors is determined by the Ramp Inverter U355, 
which is driven by the Timing switch. Resistor R230 is used' 
to balance the inputto the Inverter. 



TTte Delayed Fast Ramp Generator operates the same as 
the Delaying circuit, except that there is a tunnel dioda 
(CR459) in the Comparator of the Delayed circuit that 
sharpens the delayed strobe output so that the output is 
independent of the ramp rate. 



When Comparator transistor Q356 is on, transistor Q357 
is off, therefore, the output (pin 2) of line receiver U455A 
is Hi and the output (pin 3) of line receiver U455B is Lo. 
At the comparison level, transistor Q357 is on and 
transistor Q356 is off. This makes the output (pin 3) of 
receiver U455B go positive and the output (pin 2) of 
receiver U455A go negative, which provides drive to the 
saturation transistor Q362 in the Delayed circuit. 



Delta Delay Generator 

The Delta Delay Generator produces pulses that drive 
the Channel 1 Strobe Generator, Channel 2 Strobe Genera- 
tor, and Memory Gating Generator. Two voltage com- 
parators, contained in integrated circuit operational 
amplifier U470, make up the Delta Delay Generator. 
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One input to each of the two comparators is a reference 
voltage The other input is a step from the delayed sweep 
circuit. When these two inputs are equal, the comparator 
produr 3s an output pulse (comparator output rises) When 
the comparator input step ends, the comparator output 
tails and ends the output pulse. 



Front jjanel CHI TIME DIFF CH 2 control R139 
contro.s the comparator reference voltage. A change in this 
voltage changes the time when the two comparator output 
pulses start, relative to one another. This change, in turn 
changes the time when the Channel 1 and Channel 2* 
Sampling Gates sample signals. A maximum of approxi- 
mately 2 nanoseconds difference between the channels is 
possible. 



Buffer 

The Buffer circuit is a Schmidt with constant time 
feedback, it drives the Intardot Blanking Pulse Generator 
. Gabng Generator and Scan Ramp Gating Multivibrator. In 
addition, it also drives the vertical Memory Gating 
Generator. 



Buffer consists of integrated circuit operational 

amplifiers U470A and U470B, and a capacitor C474 that 
WOT*..,...:*,, .deters the time constant for all trigger rates. 



Scan Ramp Gating Multivilirator 

The Scan Ramp Gating Multivibrator gates the Scan 
Ramp to generate equivalent time sweep. Among some of 
the functions performed by the Scan Ramp Ramp Gating 
Multivibrator are the sensing of sweep lockout, single sweep 
start, providing axis gating, and controlling the reset of the 
Scan Ramp and Staircase Generator. 
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CR480. The Gated Current Generator is a current generator 
that IS gated by an inverter Q380. It provides an output 
signal to the Scan Ramp and Staircase Generator. 

Scan Ramp and Staircase Generator 

The Scan Ramp and Staircase Generator is an integrated 
circuit integrater with various ramps. The circuit is con- 
trolled by *e Gated Current Generator and Scan Ramo 
Gating Multivibrator. When the circuit is in the Single Scan 

CT? approximately 12 V. By pushing the 
bTART button, diode CR280 will be returned to its Lo 

state and the circuit can receive the next pulse 



The Scan Ramp and Staircase Generator circuit consists 
of integrated circuit U280. diode CR280, and two timing 

capacitors C280 and C281 . “ 



Two Dot Circuit 

The Two Dot Circuit provides horizontal comparison for 
me two dots. The circuit contains the Two Dot Pulse and 
Delay Generator. Delay Voltage Follower, and 1st Dot Stop 
circuit. ^ 



Circuit produces two current sources 
through transistors Q139 and Q141. One source is for the 

of calibration 

o ZERO (1st DOT) and DELAY TIME MULT 

Und DOT) controls. The current sources are calibrated by 
variable resistors R130 and R131. The DELAY ZERO (1st 
DOT) control is adjustable over nine cm of the delaying 
sweep display, the DELAY TIME MULT (2nd DOT) 
control IS adjustable over ten cm of display, and the time 
multiplier between the dots is read directly on the Delay 
Time Mult dial. 



The circuit consists of integrated circuit U390. 

interdpt Blanking Pulsa Generator 

The Interdot Blanking Pulse Generator takes an output 
from the delayed strobe drive to cieate blanking and drive 
the altern^ing multivibrator signal. The circuit consists of a 
transistor Q590 and two capacitors C492 and Cl 73. 



Inverter, Gating Generator and Gated Current 
Caenerator 

The Inverter is a multi-purpose operational amplifier, 
U490, which accepts an external scan ramp and provides an 
output either as a horizontal scan or as scan current to th--* 
Gdicu Current Generator. The Gating Generator takes 
output from the Buffer and provides drive to the Gated 
Current Generator by means of transistor Q480 and diode 



_ Input to the Two Dot Circuit i.s provided by the Scan 
Ramp and is compared against the voltages of the 1st and 
2nd Dots. The comparator offset (dot width) is determined 
by resistor R161. As the Scan Ramp goes from 0 to 
10 volts, the 1st and 2nd dot comparator inputs are 
traversed so that the first crossing turns the dot on and 
second crossing turns the dot off. 



The 1st dot stop circuit is required to stop the 2nd dot 
from going beyond the right hand edge of the display; thus 
th.; reading on the dial is always correct. 

The Delay Voltage Follower circuit consists of inte- 
grated circuit UM5B. The Delay Generator consists of the 
integrated circuit U145A, variable resistor (1st dot stop 
TOntrol) R130, diode CR150, transistors Q139 Q141 
0142. and Q143. The Two Dot Pulse circuit consists of 

integrated circuits U150 and U155. 



© 
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«ni^n Th ° comparators is a reference 

S > ',»Tk® ° u®' ® the delayed sweep 

circuit. When these two inputs are equal, the comparator 

produr 3s an output pulse (comparator output rises). When 

the comparator input step ends, the comparator output 

falls and ends the output pulse. 



Front panel CHI TIME DIFF CH 2 control R139 
contro.s the comparator reference voltage. A change in this 
voltage changes the time when the two comparator output 
pulses start, relative to one another. This change, in turn 
changes the time when the Channel 1 and Channel 2 
Sampling Gates sample signals. A maximum of approxi- 
mately 2 nanoseconds difference between the channels is 
possible. 



Buffer 

The Buffer circuit is a Schmidt with constant time 
feedback. It drives the Interdot Blanking Pulse Generator 
Gating Generator and Scan Ramp Gating Multivibrator In 
gidition. It also drives the vertical Memory Gating 



T^e Buffer consists of integrated circuit operational 
amplifiers U470A and U470B, and a capacitor C474 that 
determines the time constant for all trigger rates. 

Scan Ramp Gating Multivibrator 

The Scan Ramp Gating Multivibrator gates the Scan 
Ramp to generate equivalent time sweep. Among some of 

by the Scan Ramp Ramp Gating 
Multivibrator are the sensing of sweep lockout, single sweep 
start, providing axis gating, and controlling the reset of the 
Scan Ramp and Staircase Generator. 
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C^R480. The Gated Current Generator is a current generator 
that IS gated by an inverter Q380. It provides an output 
signal to the Scan Ramp and Staircase Generator. 

Scan Ramp and Staircase Generator 

The Scan Ramp and Staircase Generator is an integrated 
circuit inte^ater with various ramps. The circuit is con- 

r!!! Generator and Scan Ramo 

Gating Multivibrator. When the circuit is in the Single Scan 

12 V. By pushing the 
START^button. diode CR280 will be returned to its Lo 
state and the circuit can receive the next pulse. 



The Scan Ramp and Staircase Generator circuit consists 
of int^rat^ circuit U280. diode CR280. and two timing 

capacitors C 280 and C 281 . ^ 



Two Dot Circuit 

Circuit provides horizontal comparison for 
the two dots. The circuit contains the Two Dot Pulse and 
Delay Generator. Delay Voltage Follower, and 1st Dot Stop 



.1, Circuit produces two current sources 

Jrough transistors Q139 and Q141. One source is for the 
delay multiplier stop and the other source is for calibration 

?2nd DELAY TiSemUl" 

(2nd DOT) controls. The current sources are calibrated by 
variable resistors R130 and R131. The DELAY ZERO (Irt 
DOT) control is adjustable over nine cm of the delaying 
sweep display, the DELAY TIME MULT (2nd DOT) 
contro IS adjustable over ten cm of display, and the time 

TimetbStar" 



The circuit consists of integrated circuit U390. 

Intsrdot Blanking Pulse Generator 

Generator takes an output 
rom the delayed strobe drive to cieate blanking and drive 
the a ternatmg multivibrator signal. The circuit consists of a 
transistor Q590 and two capacitors C492 and Cl 73. 

Ge'ISJator^^^'"® Generator and Gated Current 

iMon^ Inverter IS a multi-purpose operational amplifier 
U490, which accepts an external scan ramp and provides an 
output either as a horizontal scan or as scan current to th’ 
oaieu Current Generator. The Gating Generator takes 
output from the Buffer and provides drive to the Gated 
Current Generator by means of transistor Q480 and diode 



Input to the Two Dot Circuit is provided by the Scan 
Ramp and^ compared against the voltages of the 1st and 
2nd Dots. The romparator offset (dot width) is determined 
in As Ibe Scan Ramp goes from 0 to 

comparator inputs are 
traversed so that the first crossing turns the dot on and 

second crossing turns the dot off. 

The 1st dot stop circuit is required to stop the 2nd dot 
from going beyond the right hand edge of the display; thus 
th-.^ reading on the dial is always correct. 

The Delay Voltage Follower circuit consists of inie- 
fnSr U145B. The Delay Generator consists of the 

integrated circuit U145A, variable resistor (1st dot stop 
control) R130. diode CR150. transistors Q139 0541 
0142. and Q143. The Two Dot Pulse circuit consists of 
integrated circuits U150 and U155. 
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The Intensity Blanking Mixer is a circuit that intensifies 
each dot width received from the Two Dot circuit and 
provides blanking during the time the sampler is taking a 
new sample. 



Transistor 0160 is used to intensify the dot and 
transistor Q161 is the blanking transistor in the Intensity 
Blanking Mixer circuit. 



Position Voltage Follower and Horizontal 
Amplifier 

The Position Voltage Follower is the operational am- 
plifier U180A used as the horizontal position calibrator 
Input current to the Voltage Follower is provided by 
variable resistor R100. The output of the Position Voltage 
Follower and the horizontal drive current are summed by 
the the Horizontal Amplifier. The selection of the Vertical 
Mode Switch determines the drive {sawtooth or X from 
Channel 2 Vertical Amplifier) to the Horizontal Amplifier. 
The Horizontal Amplifier is an operational amplifier U180B 
that provides input to the Sweep Calibrator R183 



Readout 

Readout Logic is provided to the oscilloscope readout 
circuitry by signals from the readout board. The logic to 
the readout board comes from the Channel 1 and Channel 2 
attenuator switches of the vertical section and from the 
Delaying Sweep and Delayed Sweep sections of the Timing 
switch of the horizontal section. 



The Readout logic is shown on schematics 3 and 5C in 
Section 9 of the manual. For more specific information on 
the readout circuitry, refer to the Circuit Description 
section of your Tektronix 7000 Series oscilloscope manual. 



Horizontal Power 

The power to the Horizontal section of the 7S14 is 
supplied by the vertical section of the 7S14 and the 
mainframe of the 7000 series instrument used. The Power 
Distribution is shown on schematics 9A and 9B at the rear 
of the manual. 
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Introduction 

This section of the manual provide* infbrtnetion used for 

preventive nwintenance. corrective aiaint«nMi«s«d trou- 
bleshooting the 7St4. The physical location of all circuit 
components on the circuit boards are shown in full size 

illustrations at the rear of this section. 



PREVENTIVE MAINTENANCE 



General 

Preventive maintenance consists of cleaning, visual in- 
spectmn, lubrication, etc. Preventive meinMnenee per- 

failure and will i.nprove reliability of the instrument. The 
severity of the environment to which the 7S14 issubiected 
determines the frequency of needed maintenance. A con- 
venient time to perform perventive maintenance is pre- 
cediriQ rficalibration of tha instnimtnt. ^ 



reJS ° instrument should be 

^ un^r h “ue to its electrical conductivity 

under high-humidity conditions. The best way to clean the 
^ mterior is to blow off the accumulated dust with dry 
® tow-pressure air. Remove any dirt that remains with a soft 

water Xio^^ 

nflnin • ^ cotton-tipped applicator is useful for 

cleaning in narrow spaces on circuit boards. 

Lubrication 

The reliability of potentiometers, switches and other 
luSe^'S ™intained if they are kept properly 

is as detriment 

..,«^- too htt e lubr A lubrication kit containing the 
necessary lubrirants and instructions is available from 
Tektronix. Inc. Order Tektronix Part Number 003-0342-01 . 



-(^cumulation of dirt In the ina^nwnt an^^ 
°''®'^i’®atmjuj|jj|jgg|j^ breekdown. Otrt on compo- 

nents acts as an insulating blankeTiild 

Mth an atocuical induction 






H protection against 

dust in the interior of the instrument. Operating without 

deanSl”'^* "**** *** "*^ frequent 






c A arrow 



Avoid tte use of dtemicaf cleaning agenta which 

«*«/ in this instnunent. . . 
Avoid chemicals which contain benzene, toluene 

__ xylene, acetone or similar solvents. 

_ Exterior. Loose dust accumulated on the outside of the 
7S1 4 can removed with a soft cloth or small paint brush 
The pamt brush is particularly useful for dislodging dirt on 
and around the front-panel controls. Dirt that remains can 
be removed with a soft cloth dampened with a mild 

detergent and water solution. Abrasive cleaners should not 

beused. . 



Visuallnspection 

defIS be inspected occasionally' for such 

detects as broken connections, damaged circuit boards 
improperly seated transistors or pin connectors frAuoH 

■- cable shields and heat-damaged components. 

procedures for most visible defects are 

Obvious; however, particular care should be taken if heat 
damaged components are found. Overheating usually 
indicates other trouble in the instrument; therefore it il 
important that the cause of overheating be corrected to 

prevent recurrence of the damage. ecteo to 



Semiconductor Checks 



Periodic checks of the semiconductors in the 7S14 are 
not recommended. The best check of semiconductor 
^rformance IS actual operation in the instrument. More 
semiconductor operation are given 

under troubleshooting. 

Recalibration 

measurements, check the calibration 
of the 7S14 after each 500 hours of operation or every six 
months if used infrequently. In addition, replacement of 
components may necessitate recalibration of the affected 
circuits. The calibration procedure can also be helpful in 
localizing certain troubles in the instrument. In some cases 
minor troubles may be revealed or corrected by 
recalibration. 
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TROUBLESHOOTING 

Introduction 

T^e following information is provided to facilitate 
troubleshooting of the 7S14. Information contained in 
other sections of this manual should be used along with the 
following information to aid in locating the defective 
rom^nent. An understanding of the circuit operation is 
helpful in locating troubles. See the Circuit Description 
section for information. 



Troubleshooting Aids 

Diagrams. Circuit diagrams and corresponding circuit 
boards are located on foldout pages at the rear of the 
manual. Preceding the circuit diagrams is Section 8 of the 
manual, which contains the Electrical Parts List From 
these schematics and the parts list the component number 
location, electrical characteristics and Tektronix, Inc part 
' ■ mber can be cross referenced. The components that are 
located on the front panel are shown on the circuit 
>>~diagrams ■ ;h their front-panel names given in a block The 
v_^^ames o, the internally adjustable components are also 
given, but the names are not in blocks. Additional aids for 
troubleshooting can be found in the Calibration section of 
this manual. By performing the checks as described in the 
Calibration section, an individual can often isolate where 
the trouble exists. 



Contact-Identification. Switches shown on ' 
diagram 5^ are coded to indicate the position of the contact 
in the switch assembly counting from the front, or 
rnounting end of the switch, toward the rear. The contact 
on the diagram indicates when each 

■“*“ contact is closed. 



Circuit Boards. Fig. 6-12 through 6-21 show the circuit 
boards used in the 7S14. These pictures, used along with 
circuit diagrams, aid in locating the component mount- 
ed on the circuit boards. 



• 

Component identification 



The electrical components in the 7S14 are identified 
either with a printed identification or EIA color code 
marking. For components that do not lend themselves to 
marking, refer to the parts list for information 



Resistors. The 7S14 uses composition and metal film 
resistors m its circuits. Most of these resistors will be color 
raded although a few may be marked using printing 
Composition resistors are color cooed using a four band 
system where the first two bands represent value significant 
figures, the third band is the multiplier, and the fourth 



band IS the tolerance. Metal film resistors are color coded 
with a Tive band system where the first three bands 
represent value significant figures, the fourth band is the 

multiplier and the fifth band is thn tolerance. 

''^°st capacitors have the value printed on 
the body o. the component. However, some of the smaller 
capacitors and some of the new tantalum capacitors are 
color coded. There are several varieties of color code 
systems used, so for absolute identification, it is best to 
refer to the parts list. 



Sermconductor Devices. Most semiconductor devices will 
have the identification printed on the body of the device 
The information will indicate the Tektronix, Inc. part 
number, the manufacturers part number or the JEDEC part 
number assigned to the device. Some of the glass diodes are 
color coded. If a diode is color coded, the first band is the 

--.ree bands will represent the 
n Tektronix, Inc. part number 

or the last three numbers of the JEDEC part number. 

&miconductor Lead Configuration. Fig. 6-1 shows the 
lead Mnfiguration for the transistors and the integrated 
c ^its used in the 7S14. Orientation for the integrated 
circuits IS indicated by a dot located next to the socket on 

1 Pin of the integrated 

circuit IS to be located. ^ 



Troubleshooting Equipment 



the^SM°"°'^*"® equipment is useful for troubleshooting 

1. Transistor Checker 
Description: Dynamic-type tester. 

Purpose: To test the semiconductors used in this 
instrument. 

Recommended type; Tektronix 576 Curve Tracer. 

2. Voltohmmeter 

Description: 0 to 50 megohms. Accuracy, within 3% 
^mtin^^^* insulated to prevent accidental 

troubleshooting. Do not use a 
VOM for absolute resistance check of precision resistors. 

NOTE 

A 20,000 ohms/volt VOM can be used to check the 
voltages in this instrument ;f allowances are made for 
the circuit loading of the VOM at high-impedance 
points. 
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3. Test Oscilloscope 

Description: Frequency response, DC to 10 MHz min- 
imum, def.ection factor, TOO millivolts to 2 volts/division 

and .5 microseconds to 10 milliseconds/division. Use a IX 
voltage probe. a i/v 

Purpose. To check the operating waveforms of the 7S14. 

w th? 7 ATrf ^““0 series oscilloscope 
P601 1 prtbe ^870 Time Base. Use a 



Fig. 6 1. Transistor and integrated circuit pin arrangement. 



Troubleshooting Techniques 

procedure is arranged in an orde 
that checks the simple trouble possibilities before prc 
ceeding with extensive troubleshooting. The first fev 
checks assure proper connection, operation and calibratior 
If the trouble IS not located by these checks, the remainin 
steps aid m locating the defective component When 
de ective component is located, it should be' replace, 
following the replacement procedures given under Correc 
tive Maintenance. 
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1. Check Control Settings. Incorrect control settings can 
indicate a trouble that does not exist. If there is any 
question about the correct function or operation of any 
control, see the Operating Instructions section. 

2. Check Associated Equipment. Before proceeding 
with troubleshooting of the 7S14, check that the equip- 
ment used with this instrument is operating correctly. 
Check that the signal is properly connected and that the 
interconnecting cables are not defective. Also, check the 
power source. 



A good check of transistor operation is actual perform- 
ance under operating conditions. A transistor can most 
effectively be checked by substituting a new component for 
the one in question (it is recommended that the replace- 
ment part be one that has been tested). However, be sure 
t at the circuit conditions are not such that a repla cement 
transistor might also be damaged. If substitute transistors 
are not available, use a dynamic tester to check the 
transistor in question. Static-type tester are not recom- 
mended, since they do not check operation under simulated 
operating conditions. 



3. Visual Check. Visually check the instrument for such 
problems as unsoldered connections, broken wires, 
damaged circuit boards, damaged components, etc. 



4. Check Instrument Calibration. Check the calibration 
of this instrument, or the affected circuit if the trouble 
appears in one circuit. The apparent trouble may only be a 
result of misadjustment, which can be corrected by 
calibration. Complete calibration instructions are given in 
the Calibration section. 



5. Isolate Trouble to a Circuit. To isolate trouble to a 
particular circuit, note the trouble symptom. The symptom 
often identifies the circuit in which the troub'e is located. 
When trouble symptoms appear in more than ene circuit, 
check affected circuits by taking voltage and waveform* 
readings. See the information under Troubleshooting Pro- 
cedure in this section for the recommended method of 
troubleshooting the circuits of the 7814;’^ 



6. Check Individual Components. The following para- 
graphs describe methods of checking individual components 
in the 7S14. Components that are soldered in place are best 
checked by first disconnecting one end. This isolates the 
measurement from the effects of surrounding circuitry. 

NOTE 

\ o to check components on the Sampler 

\ Boards, it is necessary to remove the Sampler Board 
Cover. The 7S14 may still be operated by replacing 

V Tektronix Part Number 

067-0693-00. It requires two of these test fixtures for 

oom channels to be operational at the same time. 

A. SEMICONDUCTORS 

"> CAUTION ^ 

If the 7S14 is connected to the mainframe with 
extender cables, turn the power switch off before 
removing or replacing semiconductors. 



Integrated circuits can be checked with a voltmeter, test 
oscilloscope, or by direct substitution. A good under- 
standing of the circuit description is essential to trouble- 
shooting circuits that contain integrated circuits In 
addition, checking for the circuits to produce operating 
waveforms, as shown in the schematic section, is a good 
operational check for integrated circuits. Use care when 
checking integrated circuits so that leads do not get shorted 
together. 



B. DIODES 

A diode can be checked for an open or shorted 
condition by measuring the resistance between terminals. 

ail ohmmeter scale having an internal source of 
between 800 millivolts and 3 volts, the resistance should be 
very high in one direction and very low wheh^h'e meter 
leads are reversed. 



notux an ohmmeter scale that has a high internal 

current; high currents may damage the diode. 

A test instrument such as a 576 Curve Tracer is good for 
checking the actual parameters of diodes. 



8. Repair and Readjust the Circuit. If any defective 
parts are located, follow the replacement procedures given 
in this section. Be sure to check the performance of any 
circuit that has been repaired or that has had any electrical 
components replaced. 



Troubleshooting Procedure 

General. The following procedure explains a logical 
step-by-step test sequence to be followed when trouble- 
shooting the 7814. A typical waveform for each test point 
IS shown. If you do not get a waveform similar to the one 
shown for the test point being checked, the components 
associated with that test point (see the schematics for 
applicable components) should be checked. If the compo- 
nents in the Samplers have to be checked, the sampler cover 
has to be removed. The instrument may still be operated by 
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J. Check Control Settings. Incorrect control settings can 
indicate a trouble that does not exist. If there is anv 
question about the correct function or operation of any 
control, see the Operating Instructions section. 

2. Check Associated Equipment. Before proceeding 
with troubleshooting of the 7S14, check that the equip- 
ment used with this instrument is operating correctly. 
Check that the signal is properly connected and that the 
interconnecting cables are not defective. Also, check the 
power source. 



A good check of transistor operation is actual perform- 
anceunder^ oiMrating conditions. A transistor can most 
effectively be checked by substituting a new component for 
the one in question (it is recommended that the replace- 
ment ^rt be one that has been tested). However, be sure 
that the circuit conditions are not such that a replacement 
transistor might also be damaged. If substitute transistors 
are not available, use a dynamic tester to check the 
uansirtor in question. Static-type tester are not recom- 
mend^. since they do not check operation under simulated 
operating conditions. 



3. Visual Check. Visually check the instrument for such 
problems as unsoldered connections, broken wires 
damaged circuit boards, damaged components, etc. 

4 Check Instrument Calibration. Check the calibration 
of this instrument, or the affected circuit if the trouble 
appears in one circuit. The apparent trouble may only be a 
result of misadjustment, which can be corrected by 
calibration. Complete calibration instructions are given in 
I Calibration section. „ 



isolate Trouble to a Circuit. To iwlate trouble to a 
particular circuit, note the trouble symptom. The symptom 
often identifies the circuit in which the troub'e is located. 
When trouble symptoms appear in more than one circuit, 
check affected circuits by taking voltage and waveform' 
ridings. See the information under Troubleshooting Pro- 
cedure in this section for the recommended method of 
troubleshooting the circuits of the 7S14. 

6. Check individual Components. The following para- 
graphs describe methods of checking individual components 
in the 7S14. Components that are soldered in place are best 
checked by first disconnecting one end. This isolates the 
measurement from the effects of surrounding circuitry. 

NOTE 

(^p order to check components on the Sampler 
Boards, n ,s necessary to remove the Sampler Board 
Cover. The 7S14 may still be operated by replacing 

T^>^^ronix Part Number 
C°'yB93-00 It requires two of these test fixtures for 
both channels to be operational at the same time. 

A. "SEMICONDUCTORS 

I CAUTION I 

If the 7S14 is connected to the mainframe with 
extender cables, turn the power switch off before 
removing or replacing semiconductors. 



Integrated circuits can be checked with a voltmeter, test 
oscilloscope, or by direct substitution. A good under- 
rtanding of the circuit description is essential to trouble- 
shootmg drcuits that contain integrated circuits. In 
addition, checking for the circuits to produce operating 
waveforms as shown in the schematic section, is a good 
operational check for integrated circuits. Use care when 
checkmg integrated circuits so that leads do not get shorted 



B. DIODES 

^ shorted 

wndition by measuring the resistance between terminals. 

ohmmeter scale having an internal source of 

^ resistance should be 

SafrelSS. """" 



> CAUTION j 

Do not t/ra an ohmmeter scale that has a high internal 
current; high currents may damage the diode. 

.h instrument such as a 576 Curve Tracer is good for 
checking the actual parameters of diodes. 

8. Re|»ir and Readjust the Circuit. If any defective 
parts are located follow the replacement procedures given 
in this section. Be sure to check the performance of any 

circuit that has been repaired or that has had any electrical 
components replaced. 'ccincai 



Troubleshooting Procedure 

General. The following procedure explains a logical 
step-by-step test sequence to be followed when trouble- 
shooting the 7S14. A typical waveform for each test point 
IS shown. If you do not get a waveform similar to the one 
shown for the test point being checked, the components 
associated with that test point (see the schematics for 
applicable components) should be checked. If the compo- 
nents in the Samplers have to be checked, the sampler cover 
has to be removed. The instrument may still be operated by 
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replacing the sampler cover with test fixture 067-0693-00. 
Two of these test fixtures are required if you want to 

operate both channels at the same time. 



Any ^neral purpose oscilloscope with a minimum 
bandwidth of 10 MHz can be used as a test oscilloscope for 
troubleshooting the 7S14. The ensuing test procedure was 
^rformed using a Tektronix 7704 oscilloscope with a 
7A1 3 Amplifier and a 7B71 Time Base. By using this 
set-up, the included waveform pictures contain readout 

showing the vertical sensitivity and sweep rate for each tet. 

It IS recommended that the power supplies be checked 
i^ore proceeding with the waveform checks to ensure that 
the mainframe and the 7S14 power supplies are in 
operating condition. A prot^ure for testily the power 
supplies is given in the PERFORMANCE CHECK section of 
the manual. 



Test Procedure. This test procedure will give the initial 
Mt-up for the 7S14 Sampler, the 284 Pulse Generator and 
the test oscilloscope. After that, only the pertinent changes 
.*°J*’^**“P W'll be given. Since the test oscilloscope used 
to perform these checks may vary, only the general 
requirements for the test oscilloscope set-up will be given. 



7S14 Initial Set-up 

Connect the 7S14 to the 7000 seri^ mainframe using a 
set of extender <abl^ (067B616B0). Remove the side 
panels from the 7S14. 



^ ^ coaxial cable from the 284 SQUARE 

OUTPUT connector to the 
7514 EXT INPUT 50 SI connector. 

T^ Oscilloscope Initial &t-up 



Amplifier VOLTS/DIV 

TIME/DIV 

Vertical 

Source 



Set to 500 mV 
Set to 500 ns 
DC Coupled 
Internal 



CH 1 a CH 2 VOLTS/ 

''OIV controls 

DELAYING SWEEP 
SEC/DIV 

DELAYED SWEEP 
SEC/DIV 

All red CAL controls 



■ Set to. 5 y 

Set to 1 ps 
Set to 1 ps 

Set fully CCW (in detent) 



The following push-buttons must be pushed in: CH 1 

+ SLOPE, and REP. All other push buttons must be' 
released. 



284 Pulse Generator Initial Sst-up 



SQUARE WAVE 
AMPLITUDE 
PERIOD 
MODE 



Set to 1.0 V 
Set to 1 ps 

Set to SQUARE WAVE 
OR SINE WAVE 
OUTPUT 



Attach a IX Probe to the Amplifier Input. 

A. HORIZONTAL CHECKS 

1. Connect the IX Amplifier probe to Pin F of the 7S14 
Trigger board with the probe ground clip attadied to the 
7S14 chassis. Adjust the 7S14 TRIGGERING control for a 
free-running trace on the 7(K)0 series mainframe. Trigger 
^e t^ oscillosrope for a waveform display. This waveform 
aiould be similar to that shown in Fig. 6-2A. If the 
^veform is not as shown or no waveform sppsars, dteck 
the appropriate circuitry (see sdtematics in Ssstion ®). 

2. Change the tKt osdltoscopa verti^sl to 2V/Div 
Move the probe to Pin 1 1 of U220 on the Trigpr feaard.' 

Trigger tite te^ oscilloscope for a waveform. Thfe 

stiouid be simHar to that shown in Fig. &-2B. 

‘’•"2 of U220 on the Trtr^r 

board. Trij^r.the. t^ oscillossap® for'a'''vj3C3icran:'''’TItl3 

waveform should be similar to that shown in pfctS. 

4. Change,, the, test, osdltespe 
^nnect the probe to Pin K of the Trigger board. Tricrger 
the test oscillosmpe for a waveform. This waveform should 
be the same as that shown in Fig. 6-2D. 

5 Move the probe to Pin L of the Trigger board. The 
waveform should be the same as that shown in Fig. 6-2E. 

6. Connect the probe to PinC of the Trigger board 
jigger the test oscilloscope for a waveform. This waveform 
should be the same as that shown in Fig. g-gp. 

7. Perform the 7S14 High Frequency check in the 
following manner: 

a. Change the 7S14 CH 1 VOLTS/DIV to 50 mV. 

b. Set both the DELAYING and DELAYED SWEEP 
controls of the 7S14 to 10 ns. 
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(E) Probe to pin L. 




(F> Probe to pin C 



Fig. 6-2. Trigger waveforms. 



^S14 push-buttons are to be pushed in- 
INT CH 1, HF SYNC. CH 1, -h SLOPE, and REP. All other 
pusn-buttons are out» 

d. Set the 284 PERIOD to 10 ns. 

coaxial cable from 284 SQUARE WAVE 
OR SINE WAVE OUTPUT to the 7S14 CH 1 INPUT. 

It should now be possible to obtain a waveform on the 
^trof"'^ araticule by adjusting the 7S14 TRIGGERING 



test probe from the 7S14. Change 

the 284 PERIOD control to 1 ps. Connect a second 50 Q, 
raaxtal cable from the 284 to the 7S14 with this cable from 
the 284 TRIGGER OUTPUT to the 7S14 EXT INPUT 
Rel^se the INT CH 1 and HF SYNC push-buttons on the 
7S14 leaving theCH 1. + SLOPE, and REP buttons pushed 
in. Change both the DELAYING and DELAYED SWEEPS 
of the 7S14 to 1 us. Change the 7S14 CH 1 VOLTS/DIV to 
. V.. Use the 7S14 TRIGGERING control to trigger a 
display on the 7S14 mainframe. Change the test oscillo- 
K»pe Amplifier to 1 V/Div.. Set a 0 V reference on the test 
oscilloscope. 1 cm above the bottom graticule line on the 
oscilloscope. 



9. Connect the Amplifier IX probe to Pin 6 of U455 on 
the Horizontal board and trigger the test oscilloscope for a 
-waveform^ This waveform should be similar to that shown 
in Fig. 6-3. 



the test oscilloscope Amplifier to 2 V/Div 
and move the 0 V reference to the Horizontal centerline 
Connect the probe to Pin 5 of U455 on the Horizontal 
board. Trigger the test oscilloscope for a waveform. This 
waveform should be similar to that shown in Fig. 6-4. 



1 1 . Connect the probe to the collector lead of 0355 on 
the Horizontal board.. Trigger the test oscilloscope for a 
waveform. This waveform should be similar to that shown 
m Fig. 6-5. 
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Fig. &3. Probe to Pin 6 of U 455 . 





Fig. 6-5. Probe to Collector lead of Q355. 








Fig. 6-6. Probe to Pin 15 of U45S or Pin 15 of U470. 



12^ Push the 7S14 MAN button in. Move the probe to 
Pm 15 of U455 on the Horizontal board. Trigger the test 
oscillo^ope for a waveform similar to that shown in 
rig. 6-6. 



13. Move the probe to Pin 15 of U470 on the Horizon- 
tal board. Trigger the test oscilloscope for a waveform 
similar to that shown in Fig. 6-6. 



Move the probe to Pin 14 of U470 on the Horizon- 
tal board. Trigger the test oscilloscope for a waveform 
similar to that shown in Fig. 6-7. 



15. Move the probe to Pin 3 of U470 on the Horizontal 
board. Trigger the test oscilloscope for a waveform similar 
to that shown in Fig. 6-8. 



16. Push the 7S14 REP button (MAN button released). 
Change the test oscilloscope Amplifier to .1 V/Div and 
change the Time Base to 10 ms/Div. Move the probe to 
Pm 9 of U280 on the Horizontal board. Trigger the test 
oscilloscope for a waveform similar to that shown in 
rig. 6-9. 



Fig. 6-7. Probe to Pin 14 of U470. 
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Fig. 6-8. Probe to Pin 3 of U470. 









saiB 



Fig. 6-9. Probe to Pin 9 of U280. 
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17. Change the test oscilloscope Amplifier to 2 V/Div 
and the Time Base to 5 ms/Div. Set the 0 V reference point 
1 cm above the lowest graticule line of the test oscilloscope. 
Connect the probe to Pin 8 of U280 oh the Horizontal 
board. Trigger the test oscilloscope for a waveform similar 
to that shown in Fig. 6-10. 




18. Remove the test probe from the 7S14. Push the 
7S14 SWP button, set the DELAY ZERO (1st DOT) 
control completely counterclockwise, and set the DELAY 
TIME MULT (2nd DOT) control to 8.0. Turn the 7000 
Series Mainframe INTENSITY control down until two 
bright dots can be seen. Adjust the 7S14 DELAY ZERO 
(1st DOT) control until the first dot is located on the first 
graticule line. There should be 2 dots on the screen 
approximately 8 cm apart. 



B. VERTICAL CHECKS 

19. Increase the 7S14 MAINFRAME INTENSITY 
control until the waveform is distinct. Change the 284 
SQUARE WAVE AMPLITUDE to 100 mV. Change the 
7S14 CH 1 and CH 2 VOLTS/DI V controls to .1 V. Change 
r *he test oscilloscope Amplifier to .1 V/Div. Change the test 
.L^cilloscope Time Base to 2 ms/Div. 



20. Connect the IX Probe to Test Point 1(TP 1) on the 
7S14 Vertical board. Trigger a waveform on the test 
oscilloscope similar to that shown in Fig. 6-1 1 A. 



21. Move the probe to TP 2 on the Vertical board. 
Trigger a waveform on the test oscilloscope similar to that 
shown in Fig. 6-1 1 B. 



22. Move the probe to TP 3 on the Vertical board. This 
waveform must be similar to that shown in Fig. 6-1 IB. 



23. Move the probe to TP 4 on the Vertical board. 
Trigger a waveform on the test oscilloscope similar to that 
shown in Fig. 6-1 1C. 



24. Move the probe to TP 6 on the Vertiral Board. 
Trigger a waveform on the test oscilloscope similar to that 
shown in Fig. 6-1 ID. 



25. Move the coaxial cable from the CH 1 INPUT to the 
CH 2 INPUT of the 7S14. Push the 7S14 CH 2 
push-button. 



26. Move the probe to TP 7 on the Vertical board. 
Trigger a waveform on the test oscilloscope similar to that 
shown in Fig. 6-11 A. 



27. Move the probe to TP 10 on the Vertical board. 
Trigger a waveform on the test oscilloscope similar to that 
shown in Fig. 6-1 IB. 



28. Move the probe to TP 8 on the Vertical bsisrd. 
Trigger a waveform on the test oscilloscope similar to that 
shown in Fig. 6-1 1 B. 



29. Move the probe to TP 1 1 on the Vertical board. 
Trigger a waveform on the test oscilloscope similar to that 
shown in Fig. 6-1 1C. 



30. Move the probe to TP 13 on the Vertical board. 
Trigger a waveform on the test oscilloscope similar to that 
shown in Fig. 6-1 1 D. 



31. Move the probe to TP 12 (Unity Gain) on the 
Vertical board. Trigger a waveform on the test oscilloscope 
similar to that shown in Fig. 6-1 1 E. 



CORRECTIVE MAINTENANCE 

General 

Corrective maintenance consists of component replace- 
ment, circuit board replacement and instrument repair. 
Special techniques required to replace components and 
circuit boards in this instrument are given here. The circuit 
board photographs at the end of this section, the Electrical 
Parts List (Section 8), the Circuit Diagrams (Section 9), and 
the exploded-view drawings with associated Mechanical 
Parts List (Section 10) may be helpful in the removal and 
replacement of components and circuit boards as described 
in this section. 



Obtaining Replacement Parts 

Standard Parts. All electrical and mechanical parts used 
in the 7S14 can be obtained through your local Tektronix 
Field Office or representative. However many of the 
standard electronic components can be obtained locally in 
less time than is required to order them from Tektronix, 
Inc. Before purchasing or ordering replacement parts, check 
the parts lists for value, tolerance, rating, and description. 
The parts list also lists a manufacturers code and manufac- 
turers part number. A cross-index on page 8-2 identifies the 
manufacturer's. 



NOTE 

VlOien selecting replacement parts, it is important to 
remember that the physical size and shape of a 
component may affect the performance in the instru- 
ment, particularly at high frequencies. AH replace- 
ment parts should be direct replacements, unless it is 
known that a different component will not adversely 
affect instrument performance. 



Special Parts. In addition to the standard electronic 
components, some special com;ionents are used in the 
7S14. These components are manufactured or selected by 
Tektronix, Inc. to meet specific performance requirements, 

or are manufactured for Tektronix, Inc. in accordance with 
our specifications. These special components are indicated 
in the Electrical Parts List by manufacturer's code number 
80009. Most of the mechanical parts used in this instru- 
ment have been specifically manufactured for Tektronix 
Inc. Order all .special parts directly from your local 
Tektronix Field Office or representative. 



Ordering Parts. When ordering replacement parts from 
Tektronix, Inc., include the following information: 

1. Instrument type. 

2. Instrument serial number. 

3. A description of the part (if electrical, include the 
circuit number). 

4. Tektronix Part Number. 
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Soldering Techniques 




Disconnect the instrument from the power source 
before soldering. 



Circuit Brards. Use ordinary 60/40 solder and a 35 to 
40 watt pencil type soldering iron on the circuit boards. (A 
higher wattage soldering iron may separate the wiring from 
the base material.) The tip of the iron should be clean and 
properly tinned for best heat transfer to the solder joint. 



The following technique should be used to replace a 
component on a circuit board. Use the procedures 
explained under Component Replacement to remove the 
boards from the instrument before soldering. 



_ 1. Hold the component lead with a pair of long-nose 
pliers. Touch the soldering iron to the lead at the solder 
connection. Do not lay the iron directly on the board since 
It may damage the board. 



2. When the solder begins to melt, pull the lead out 
gently This should leave a clean hole in the board. If not 
the hole can be cleaned by reheating the solder and p!acira 
a sharp object such as a toothpick into tF“ hole to dean it 
out. A vacuum-type desoldering tool can also be ised for 
this purpose. 



3. Bend the leads of the new component to fit tfta hole 
in the board. Insert the leads into the holes in the board so 
that the component is firmly seated against the board or as 
originally positioned. If it does not seat properly, hs^t the 
solder and gently press the component into place. 



4. Touch the iron to the lead and apply a small amount 
of solder to make a firm solder joint; do not apply excessive 
solder. To protect heat-sensitive components, hold the lead 
between the body and the solder joint wit^ either a pair of 
long-nose pliers or some other heat-sink. 



5. Clip the excess lead that protrudes through the 
board. 



6. Clean the area around the solder connection with a 
flux-remover solvent. Be careful not to remove information 
printed on the board. 
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Metal Terminals. When soldering metal terminals {e.g., 
switch terminals, potentiometers, etc.), ordinary 60/40 
solder can be used. Use a soldering iron with a 40 to 
70 watt rating and a 1/8 inch wide wedge-shap^ tip. 



B. Vertical Board Removal. 

1 . Remove the Sampler Board Cover as described in part 



NOTE 

Observe the following precautions when soldering: 

1. Apply only enough heat to make dte solder 
flow freely. Use a heat sink to protect heat-sensitive 
components. 

2. Apply only enough solder to form a solid 
connection. Excess solder may impair the function of 
the part. 



2. Remove all the pin terminal connectors from the 
front side of the Vertical Board. 



3. Remove the 4 securing screws. 



4. Carefully lift the board far enough to reach the pin 
terminal connectors on the back of the board, then 
disconnect these connectors. 



3. If a wire extends beyond the solder joint, clip 
off the excess. 



5. To replace the Vertical Board, reverse this procedure. 



4. Clean the flux from the solder joint with a 
flux-remover solvent. 



C. Sampler Board Removal (Two boards). 

1. Remove the Sampler Board Cover as described in part 



\r/rouit Board Replacement 

If a circuit board is damaged beyond repair, either the 
entire assembly, including all soldered on components, or 
the board only, can be replaced. Part numbers are given in 
the Electrical Parts List (Sections) for the completely 
*''^'wired (670-XXXX-XX) boards. 



2. Remove the 2 forward-most securing screws of the 
Vertical Board. 



3. Remove the 4 securing screws of the Sampler Board. 



Sometimes the boards have to be removed to replace 
faulty components. The Compensation Boards must be 
removed from the 7S14 in order to check the components 
located on the boards. The Sampler Cover Board must be 
removed to check or replace components on the Sampler 
Boards. The 7S14 may be operated with the Sampler Cover 
Board removed by replacing the cover with test fixture 
067-0693-00. In order to operate both channels it requires 
two of these test fixtures. 



The following paragraphs will explain how to remove 
replace each board in the 7S14. 



4. Remove the screw (at the rear of the Sampler 
Boards) that secures the bracket to the Sampler Board 
honeycomb cavity. 



5. Push outward on the honeycomb cavity enough to 
allow the connectors from the Sampler Boards to the Delay 
Lines to sepiarate. 



6. Disconnect the coaxial cable from the back of the 
Sampler Board and remove the Sampler Board. (See 
Fig. 6-17B for view of the coaxial receptacle-the coaxial 
connector is on the cables that insert in these receptacles.) 



A. Sampler Board Cover Removal. 

'' • Remove the 1 1 screws that secure the Sampler Board 
-Cover to the Sampler Board honeycomb cavity. 



2. Lift the cover upward carefully so the connector pins 
do not bend. 



3. To replace the cover, reverse this procedure. 



7. To replace the Sampler Board, reverse this procedure. 

D. Vertical and Horizontal Interface Board Removal. 

1 . Remove the rear panel (8 panel screws). 



2. Remove all the pin terminal connectors from the 
Vertical Interface board and the Horizontal Interface 
board. (Pin terminal connector P-3 may be left connected 



3 



to one of the boards if desired; this is the intertie between 
the Vertical and Horizontal Interface boards.) 



_ 3. To remove the Vertical or the Horizontal interface 
boards from the rear panel assemblage, spread the securing 
wings of the circuit board guide and slide the boards out. 



4 To replace the Vertical or Horizontal Interface 
boards, reverse this procedure. 



E-. Delay Line Removal. 

1. Remove the screw that secures the bracket to the 
Sampler Board honeycomb cavity. 



2. Remove all the pin terminal connectors from the 
front side of the Vertical Board. 



3. Remove the 2 forward-most securing screws of the 
Vertical Board. 



4. Push outward on the honeycomb cavity enough to 
allow the connectors between the Sampler Boards and the 
Delay Lines to separate. 



5. Disconnect the removable coaxial cables from the 
back of the Sampler Boards. 



6. Remove the pin terminal connectors from the back 
of the Vertical Board and remove the Vertical Board and 
Sampler Board assembly. 



7. Remove the angle bracket support screws. There are 
3 screws on each of the 2 brackets (1 to the frame section 
and 2 to the Delay Lines). 



8. Remove the angle brackets. 



9. Disconnect the removable coaxial cables from the 
back of the CH 1 and CH 2 INPUT connectors of the front 
panel . 



10. Remove the 4 Delay Line support screws. 



1 1 . Move the Delay Line assembly toward the rear and 
upward enough that the removable coaxial cable can be 
disconnected from the Delay Line Compensation Board. 
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12. Carefully move the Delay Line Assembly outward 
from the unit enough that the pin terminal connectors on 
the Readout board are accessable. 



13. Remove the pin terminal connectors from the 
Readout board and remove the Delay Line, Compensation 
Board, and Readout board assembly. 



replace the Delay Lines, reverse this proceo'ire. 



NOTE 

A later step describes a method for removing the 
Readout Board, but, if perfered, the Readout Board 
can be removed by removing the Delay Line assembly 
as described here, then removing the 4 Readout 
Board support screws. 



F. Compensation Board Removal. 

1. Remove the Delay Lines as described in part E. 



NOTE 

If only the Channel 2 Compensation Board is to be 
removed, steps 2 through 6 can be omitted. 



- the 4 screws from the Channel 1 Com- 

pensation Board cover and remove the cover. 



3. Unsolder the Delay Line from the Channel 1 Com- 
pensation Board. 



4. Remove the 4 Compensation Board securing screws. 



5. Remove the Channel 1 Compensation Board. 



6. To replace the Channel 1 Compensation Board, re 
verse this procedure. 



NOTE 

If only the Channel 1 Compensation Board is to be 
removed, steps 7 through 12 can be omitted. 



7. Remove the 4 bracket screws from the Channel 1 
Compensation Board bracket and move the bracket out of 
the way (if the Channel 1 Delay Line has been removed 
remove the assembly). 
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8. Remove the 4 screws from the Channel 2 Com- 
pensation Board cover and remove the cover. 



9. Unsolder the Delay Line from the Channel 2 Com- 
pensation Board. 



10. Remove the 4 Compensation Board 



securing screws. 



1 1 . Remove the Channel 2 Compensation Board. 



8. Disconnect the removable coaxial cable from th'» 
back of the EXT INPUT connector. 



9. Carefully maneuver the Horizontal Board so that the 
upper ^ge is out beyond the edge of the frame. (The frame 
has to be spread slightly to accomplish this maneuver.) 

10. Disconnect the removable coaxial cable that is 
attached to the connector located nearest the forward edge 
on the back side of the board. 



12. To replace the Channel 2 Compensation Board 
reverse this procedure. ' 



G- Trigger Board Removal. 

1 . Remove the Trigger Board securing screw. 

^ 2. Lift the trigger Board perpendicularly outward to 

ivoid bending the interconnecting pins. 

3. To replace the Trigger Board, reverse this procedure. 

H. Horizontal Board Removal. 

1. Disconnect all the pin terminal connectors from the 
front side of the Horizontal Board. (It may be easier tc, 
remove the PI and PI 5 connectors if the Trigger Board is 
first removed, as described in part G.) 



2. Remove all the screws from the rear bracket 
(8 screws) and remove the bracket. 



3. Remove the DELAYED SWP VAR, DELAYED 
SWEEP, and DELAYING SWEEP controls from the S 
panel. 



4. Remove the 4 Horizontal Board securing < 



11. Remove the remainder of the pin terminal con- 
nectors from the back of the Horizontal board then remove 
the Horizontal Board. 



12. To replace the Horizontal Board, reverse this pro- 
cedure. Use a pair of long-nosed pliers to reconnect the 
cables on the back side of the board. 



I- Readout Board Removal. 

1. Remove the Horizontal Board as described in part H. 



2. Remove the pin terminal connectors from the Read- 
out Board. 



3. Remove the 4 Readout Board securing screws and 
remove the board. s ano 



4. To replace the Readout Board, reverse this 
procedure. ^ 



J- Vertical Mode Switch Board Removal. 

1. Remove the Delay Line assembly as described in part 



Hu V P'" terminal connectors located on the 

back side of the board. 



\/o5- ^®tminal connectors from the 

Vertical Mode Switch Board. 



6. Disconnect the two removable coaxial cables on the 
back side of the board that are located just in front of P16. 



3. Remove the 2 Mode Switch bracket support screws 
(1 screvv in the top left frame section and 1 screw in the 
bottom left frame section). 



7. Pull the Horizontal Board back carefully (there are 
still Mbies connected to the board) far enough for the front 
panel controls to clear the front panel. 



4. Remove the bracket and the Vertical Mode Switch 
Board by pulling back far enough to cleat all the front 
panel components, then twist CW and pull out. 



o 



0 
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5. If the Vertical Mode Switch Board is to be changed, 
remove the board front the bracket by removing the 2 
board support screws. 



6. To replace the Vertical Mode Switch Board, reverse 
this procedure. Use a pair of long-nosed pliers to reconnect 
the cables to the board. 



Component Replacement 



WARNING 



Remove any connections to the front panel of the 
7S14 and disconnect the 7S14 from the mainframe 
before replacing components. 



Most components on the Vertical Board, Horizontal 
Board, or the Trigger Board can be replaced without 
removing the boards from the instrument. The following 

paragraphs describe how to replace the individual 

components. 



Semiconductor Replacement. Semiconductors should 
not be replaced unless they are actually defective, because 
replacement of semiconductors may affect the calibration 
of the instrument. If any semiconductors are removed from 
their sockets during routine maintenance, return them to 
their original sockets. When semiconductors are replaced, 
check the operation of the part of the instrument which 
may be affected. 



Replacement semicondurtors should be of the original 
type or a direct replacement. Fig. 6-1 shows the lead 
configuration of the semiconductors used in the 7S14. 
Some transistor cases have lead configurations that do not 
agree with those shown In Fig. 6-1. If a replacement 
transistor is made by a different manufacturer than the 
original, check the manufacturer's basing diagram for 
correct basing. 



When replacing components that are matched, both 
components must be replaced even if only one of the 
comfKments is defective. These matched components must 
be purchased from Tektronix, Inc. 



NOTE 

010 of the Channel 1 Sampler and Channel 2 
Sampler are a matched pair. The replacement of one 
requires the replacement of the other. 



An extracting tool should be used to remove the 
rectai^ular cased integrated circuits to prevent damage to 
the pins. This tool is available from Tektronix. Inc. Order 

Tektronix Part Number 003-0619-(K). 



Connector Replarament. Several type of connectors are 
used in the 7S14 for interconnecting the boards or the 
components. Two type of connectors are used on the front 
panel. One type is a panel mounting BNC connector with 
cable attadiment. The second type is a jack tip connector 
that is encased in an insulating bushing. 



There are three type of connectors used on the circuit 
boards. The first type is a terminal pin which is soldered 
into the circuit board. There are two type of mating 
connectors used with the terminal pins. If the mating 
connector is mounted on a plug-on circuit board, a special 
pin terminal socket is soldered into the board. If the mating 
connector is on the end of a lead, a lead-end pin terminal 
connector is used. A second type of connector used on the 
circuit boards is a 3-prong circuit-board-mounting coaxial 
connector. The mating connector used with this type of 
connector and with the BNC panel connector is a remov- 
able coaxial connector attached to coaxial cables. The third 
type of connector is a miniature coaxial connector that is 
used to connect the Sampler Boards to the Delay Lines. 
The following information provides the replacement pro- 
cedure for the various connectors. 



A. BNC CONNECTOR. 

To replace a BNC connector, first unplug the removable 
coaxial connected cable. Remove the cable that is soldered 
on the back of the connector. Remove the nut from the 
rear of the connector and pull the connector out through 
the front panel. Reverse this procedure to put in the new 
connector. 



NOTE 

To replace the EXT INPUT connector, it is necsssary 
to first remove the Horizontal Board as described 
in sWp H under Circuit Board Replacement in this 
section of the manual. 



B. JACK TIP CONNECTOR. 

To replace a jack tip connector, first remove the 
soldered on cable. Next, push the pin and insulator out of 
the jack tip holder from the back side. Push the new 
insulated encased jack tip into the jack lip holder from the 
front of the instrument. Solder the cable that was removed 
from the old jack tip to the solder terminal of the new jack 
tip. 
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C. CIRCUIT BOARD TERMINAL PINS. 

NOTE 

A circuit-board pin replacement kit including neces- 
sary tools, instructions, and replacement pins is 
available from Tektronix. Inc. Order Tektronix Part 
Number 0400542-00. 



To replace a pin that is mounted on a circuit board, first 
disconnect any pin connectors. Next, unsolder the damaged 
pin and pull it out of the circuit board with a pair of pliers. 
Be careful not to damage the board by applying too much 
heat. Ream out the hole in the circuit board with a 
0.031 inch drill. Remove the ferrule from the new inter- 
connecting pin and press the new pin into the hole in the 
circuit board. Position the pin in the same manner as the 
old pin. Then, solder the pin on both sides of the circuit 
board. 



D. CIRCUIT BOARD PIN SOCKETS. 

The pin sockets on the circuit boards are soldered to the 
board. To replace one of these sockets, first unsolder the 
pin (use i vacuum-type desoldering tool to remove excess 
solder). Next.-straighten the tabs on the'socket and remove - 
it from the hole in the circuit board. Place the new socket 
m tfie circuit board hole and press the tabs down against 
the board. Solder the tabs of the socket to the circuit 
board; be careful not to get solder into the socket. 



E. LEAD-END PIN CONNECTOR. 

The pin connectors used to connect the wires to the 
circuit board terminal pins are clamped to the ends of the 
associated wires. To replace damaged lead-end pin con- 
nectors, remove the old pin co.'.nector from the end of the 
wire lead and clamp the replacement connector to the lead. 



Some of the pin connectors are grouped together and 
mounted in a plastic holder; the overall result is that these 
connectors are removed and installed as a multi-pin 
connector. To provide correct orientation of a multi-pin 
connector, when it is connected to the associated terminal 
pins, an arrow is stamped on the circuit board and a 
matching arrow is molded into the plastic housing of the 
multi-pin connector. Be sure that these arrows are aligned 
when the multi-pin connector is connected to the terminal 
pins. If the lead-end connectors are removed from the 
plastic holder, note the colors of the individual wires for 
orientation when placed back in the holder. 



F. CIRCUIT-BOARD-MOUNTING COAXIAL 
CONNECTOR. 

The 3-prong circuit-board-mounting coaxial connector is 
used on circuit boards as a receptable for removable coaxial 
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cables. To remove a 3-pror^ coaxial connector from the 
circuit board, first remove the solder from the circuit board 
holes holding the 3 prongs (use a vaccum-type desoldering 
tool to remove exc^ solder), then remove the socket. 
Next, if necessary, unsolder the wire-end terminal and 
remove it from the board. Place a new wire-end terminal in 
the board and solder in place. Then place a new 3-prong 
coaxial connector in place on the board and solder the 
terminals to the board. 



G. REMOVABLE COAXIAL CONNECTOR. 

Removable coaxial connectors are used on the coaxial 
interconnectir$n cables to interface with the 3-prong coaxial 
connectors on the circuit boards or the BNC connectors on 
the front panel. Because the length of cables is important 
and since it is difficult to connect these connectors to the 
cables, it is recommended that the assembled cable be 
ordered if replacement is necessary. 



H. MINIATURE COAXIAL CONNECTOR. 

There are 2 minature coaxial connectors used in the 
7S14. They are used to connect the Sampler Boards to the 
Delay Lin%. The plug portion of this connector is attached 
to the Delay Line and the re^tade end of the connector 
is attached to the Sampler Board. To replace the plug 
portion of this connector, the Delay Line Assembly must 
be removed. After the Delay Line assembly has been 
removed, remove the bracket at the back of the Delay Line 
assembly. Next, remove the nut that secures the plug 
portion of the conneaor to the frame. Now. remove the 
connector from the Delay Line by unscrewing the plug 
fr. im the cable connector. Reverse this procedure to replace 
the plug end of the connector. 



To remove the receptacle portion of the connector from 
the Sampler Board requires the removal of the electrical 
shield and the electrical components CR1, R16, RIB, R34, 
and R35 from the Sampler Board after the Sampler Board 
has been removed from the instrument. After these 
components have been .-emoved, the three support posts of 
the connector must be unsoldered, then the connector can 
be removed. 



To put a new connector on the Sampler Board, first 
remove one of the four legs from the connector. Then place 
the connector through the three holes in the Sampler Board 
and solder in place. Next attach the detached electrical 
components to their proper points. Then solder the shield 
back in place. 



Push-button Switches. The push-button switches are not 
repairable and should be replaced if defective. Some of the 
push-button switches are installed as a unit and the entire 
switch unit should be replaced if a switch is defective. 
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Rotary Switches. Individual parts or sections of rotary 
switches are not usually repaired. If a rotary switch is 
defective, the entire assembly should be replaced. These 
switches can be ordered with or without the associated 
components wired in place. Part numbers are given in the 
Electrical Parts List. 



When removing a switdi. mark the leads and the switch 
contacts with corresponding identification tags. This way 
the old switch may be used as a model for installing the* 
new switch. When soldering the leads to the new switch, do 
not let the solder flow beyond the rivet on the switch 
terminal. Spring teasion of the switch contact can be 
destroyed by excessive solder. 
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5. To remove the DELAYING SWEEP cam. loosen the 
ba^ hexagonal screw of the diaft sleeve, remove the shaft 
and sleeve, remove the retaining rii^ from the cam shaft 
then remove the cam. 



^ 6. To remove the DELAYED SWEEP cam. unscrew the 
hexagonal post from the rear of the DELAYED SWEEP 
cam. remove the DELAYED SWEEP VAR resistor, remove 
the retaining ring from the cam shaft, then remove the cam. 



7. To replace defective switch contacts on the Hori- 
zontal Board, follow the instructions given in the switch 
repairkit. 



Cam Switch. The cam switch consists of rotating cams 
which are turned by front panel controls, and a set of 
contacts mounted on the adjacent Horizontal Board These 
switch contacts are actuated by lobes on the cam. The 
Delaying Sweep/Delayed Sweep cam switch can be dis- 
sembled for inspection, cleaning, repair, or replacement as 
follows: 



NOTE 

A cam switch repair kit including necessary tools, 
instructions, and replacement contacts is available 
from Tektronix, Inc. Order Tektronix Part IVumt^r 
040^341-00. 



1. Remove the Horizontal Board as described in step H 
under Circuit Board Replacement in this section. 

2. Remove the 3 screws which hold the metal cover over 
the switches then remove tiie cover. The switches are now 
open for inspection or cleaning. The front section of the 
umi IS the DELAYING SWEEP switch and the rear section 
is the DELAYED SWEEP switch 



.5. To completely remove the cam switches from the 
board, remove the six securing screws from the front of the 
Horizontal Board, disconnect pin connectors P7 and P9 and 
lift the switch assembly from the board. 



4. The 2 sections of the switch (front section being 
DELAYING SWEEP and DELAYED SWEEP VAR) can be 
separated by pulling the DELAYING SWEEP forward over 
the DELAYED SWEEP shaft 



8. To reinstall the switch assembly, reverse the above 
procedure. 



Recalibration After Repair 

After any electrical component has been repSaced. the 
calibration of that particular circuit should be checked 
A-iy closely related circuits should also be checked for 
r^oper calibration. Since the voltage supplies affect all 
circuits, calibration of the entire instrument should be 
checked if work has been done on the voltage suppli^. 

Insrtrumsnt Repackaging 



If the Tektronix instrument Is to te shipped to a Tektronix 
Service Center for service or repair, attach a tag showing; 
owner (with address) and the name of an individual at your 
firm tliat can be contacted, complete instrument serial 
number and a description of the service required. 

Save and re-use the package in 'which your instrument was 
shipped. If the original packaging is unfit for use or not 
available, repackage the instrument as follows: 

Surround the instrument with polyethylene sheeting to 
protect the finish of the instrument. Obtain a carton of 
corrugated cardboard of the correct carton strength and 
having inside dimensions of no less than six incht. more 
than the instrument dimensions. Cushion the instrument 
by tightly packing three inches of dunnage or urethane 
foam between carton and instrument, on all sides. Seal 
carton with shipping tape or industrial stapler. 

The carton test strength for your instrument is 275 pounds. 
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mpler Board (one for each channel) 





















ig. 614. (A) Siimpl3r iBoird Cover (Front View}. (B) Sampiei Board Cover (Raar View) 
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Fig. 6-15. Vertical Mode Switch Board, 
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Fig. 6-16. Vertical Board. 
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Fig. 6-17A. Ho/izontal Board (Front View) 












CHECK/CALIBRATION 



ELEMENTARY CHECKS 
AND 

INCOMING INSPECTION 



Ihe performance checks in this section n. be made 
vvithom any test equipment and with very little special 
skill. Even so, neariy all electrical failures in the equipment 
TOy be detected using this section. It is recommended that 
CiKe checks be performed before those in the DETAILED 
CHECKS AND ADJUSTMENTS section, because ihS 
elementary checks will identify most conditions calling for 
troubleshooting and repair. To aid in troubleshooting the 
probable problem areafs) will be given after each applicable 



1. Insert the 7S14 into the correct slots of an 
^propr.ate oscilloscope mainframe and turn the power on. 
The two slots to the operators right s.hould be used in 
mainframes that accommodate three single-width plug-ins 
^ w the two middle slots should be used in mainframes that 
( pcommodate four single-width plug-ins. 



2. Disconnect any input signals from the 7S14 front 
panel. 



pushbuttons except the following; CH 1 
S p i' T SWP, AUTO TRIG, + SLOPE, and 

-HfePrPush the mainframes Vertical Mode RIGHT button 
and Horizontal Mode A button. 



4. Set both the CH 1 and CH 2 VOLTS/DI V controls to 
-5V and check that the red CAL controls are set 
-counterclockwise into the detented positions. 



^ 5. Center the DC OFFSET controls by setting the white 

dots straight up, at the 12 o'clock position. 



ccntrol fully clockwise and the 
TRIGGERING HOLDOFF control (center control) fully 
•counterclockwise, ’ 



SWEEP (dark gray) control and 
the DELAYED SWEEP (light gray) control to 1 ps per 
division. r- f' 









D 



8, Set the oscilloscope mainframe beam INTENSITY 
Mntrol^for a medium bri^t trace, (If unable to obtain a 
trace, the problem could be in tiie oscilloscope mainframe 
or power supplies or with one of the following 7S14 
orcuits: CH 1 Vertical, Channel Switching Multi, Strobe 
Generator, Memory Gating Generator, Delaying Ramp Gen, 
Scan Ramp Gen, or CRT Blanking drcuits.) 



9- SM the CH 1 VOLTS/DI V switch to 20 mV and 

VOLTS/D.\^ack to .5 V and note the vertical position of 
the trace. This position is the electrical center for the 
oscilloscope. Check that the Channel 1 DC OFFSET con- 
trol fwsitions the trace at least 4 major divisions from the 
electrical center in o.ie direction and off screen in ♦'.eou 
direct,on. (If trace can not be positioned over tlie 
Mirect range, the trouble is probably in the CH 1 Post 
Memory Amplifier or the CH i Output Amplifier.) 



10. Push the CH 2 button, releasing the CH 1 button 
and re^t the previous step, using the Channel 2 controls' 
(If unable to get a trace, the trouble is probably in the CH 2 
Strobe Geiwrator or one of the CH 2 vertical deflection 
stages. If the trace is not positionable, the problem is 
^obably in the CH 2 Post Memory Amplifier or the CH 2 
Output Amplifier.) 



11. Push both theCH 1 and CH 2 buttons for dual tr^ 
^eration; check that tw y traces are displayed and that 
positioned independently with t)'*e DC 
OFFSET controls. (If unable to obtain a dual trace display 

the Rouble is probably in the Channel Switching Multi 
circuit.) “ 



12, Push the ADD button; check that only one trace 
remains and that either DC OFFSET control affects the 
trace ^sition. (If one OFFSET control does not move the 
trace, the trouble is probably with the ADD switch.) 



13. Push the CH 1 Y CH 2 X button; check that a single 
dot appears on screen, that the dot may be positioned 
vertirally over most of the screen with the Channel 1 DC 
OFFSET control, and can be positioned horizontally over 

ITU)St O: the «r*rPi«n uultK i ^ 



most of the screen with the Channel 2 DC OFFSET 



uu UrrSET 

control. (If there is no horizontal positioning, the trouble is 
probably witfi the CH 1 Y CH 2 X switch.) 
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^ j. ^ange the DELAYED SWEEP (light gray) control to 
1 ns/Dtv, 
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risetime is between 

3(S) ps and 350 ps (3 to 3,5 divisions). You mev «Af<cK 



.-r. u.B a- iimvcht tsutton; check that the dot 
may be positioned horizontally over about the same range 
as^in the previous step and that clockwise rotation of the 
Channel 2 DC OFFSET control moves the dot from right to 

o fauble is probably with 

the CH 2 Unity Gam Inverter.) 



15. Release the CH 2 INVERT button and push the 
CH 1 button. Push the LO NOISE button and check that 
the horizontal scan rate reduces to about one or two scans 
per second. (If tliere is no change in the scan rate, the 
trouble is probably with the LO NOISE switch.) 



16. Release the LO NOiSE button and rotate the SCAN 
control counterclockwise. Check that the horizontal scan 
rate reduces to produce an easily perceptible flicker. (If the 
change in scan rate is not preceptible, the trouble is 
probably m the Scan Inverter or because the Scan Rate 
potentiometer, R381, is improperly adjusted.) 



0 



17. Set the SCAN control fully clockwise. Rotate the 
HOLDOFF control clockwise and check that the scan rate 
reduces to produce about the same flicker as in the 
preceding step. (If there is no perceptible change in the scan 
rate, the trouble is probably in the Holdoff Ramp 
Generator.) 



18. Set the HOLDOFF control fully counterclockwise. 
Release the HF SYNC button and check that a scan is still 
produced about every 3 to 10 seconds. (If there is no scan 
or an extremely slow scan, the trouble is probably with the 
Auto Baseline Trigger.) 



19. Near the end of one scan, release the AUTO TRIG 
button. Check that the scan rate reduces considerably and 
tl^t a new scan does not start again after the beam has gone 
off screen or is blanked. (If the trace does not slow down 
and repeat, there is probably noise or an extraneous 
triggering signal being delivered from the trigger amplifier.) 



20 Push the AUTO TRIG button, the HF SYNC button 
an t e SINGL SCAN button. Check that no trace appears 
Push the spring-loaded START button and check that one 
and only one scan i j produced each time the START 
button IS released. (If no trace is produced or more than 
one IS produced, the trouble is probably in the Scan Ramp 
Gating Multi or the Start switch.) 



21. Push the MAN (manual scan) button and check that 
a dot may be positioned over most, if not all, of the screen 
using the SCAN control. Set the SCAN control fully 
counterclockwise and check that the dot is still on screen 
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I J riwniz. roo screworiver adjustment 
should be used to position the dot near the left edge of the 
graticule If there is no dot or if it can not be positioned, 
the trouble is probably with the MAN switch or the 
associated circuits.) 



22. Push the EXT button and check that the dot is 
located at approximately the same position as in the 
previous step. (If the dot is not near the same location the 
trouble is probably with the SCAN potentiometer or 
associated circuits.) 



23. Push the REP button and set the SCAN control 
fully clockwise. Set the ten-turn DELAY TIME MULT dial 
to 2.00. Reduce the crt intensity to where the trace is 
barely visible and check that two bright dots appear as part 

o appear, the trouble is 

probably in the 2nd Dot Pulse and Delay Gen circuit.) 



24 Rotate the DELAY ZERO control; check that the 
two bright dots may be moved so the right-hand dot 
appears near the right end of the trace with clockwise 
rotation and the left-hand dot may be positioned near the 
left end of the trace with counterclockwise rotation If the 

H°nRi 7 "’"V positioned with the 

HORIZ POS screwdriver control. (If the dots can not be 
^Sitioned over most of the screen, R130 or R131 may not 
be properly adjusted.) 



25. Release the SWP mode button and check that the 
trace remains but the bright dots disappear. (If the dots do 
not disappear the SWP switch is probably defective. If there 
IS no sM«ep the trouble is probably in the Delayed Sweep 
Gen or the Comparator.) 



DELAYING SWEEP control counterclockwise one step at a 

® P>^oduced in each step and 

that^e bright dots remain in the same position regardless 
of the time per division selected. The scan rate should 
reduce at 2 ps/DIV and reduce further at 20ps/DIV. (If the 
scan rate does not change at 2/is/DIV, the problem is 
probably with the SEC/DIV switch ) 



NOTE 

The trace intensity may have to be reduced to see the 
bright dots at 20 iJs/DiV and slower. 



27. Leave the DELAYING SWEEP control in the fully 
counterclockwise position (lOOps/DIV). Release the SWP 
mode button and rotate the DELAYED SWEEP control 
fully clockwise; then, rotate it counterclockwise one step at 



® 
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a time, checking that the scan is not interruptait at any 
step. It is normal that the scan rate should not change from 
one step to the next under these conditions. (If the scan 
stops or changes rate at any setting, the trouble is probablv 
with the SEC/OIV twitch.) 

_ 28. If the mainfrwne has CRT READOUT, eh^ that 
the time per division indicated on the c^t screen agrees with 
that for each setting of the DELAYED SWEEP Oi^grav) 

control. “ 






NOJt 



500 ns, 200ns, and tOOnson tha crt eonaspond td 

^&Dtv sssiteh; ane)^ 
500 PS, 200 PS. and 100 PS on tha at comspond to 
■5ns,.2nsaad.1 nsonthaS£CA>/Vsm'tch. 

Rotate the delayed SWP VAR (CAL) control cteckwis . 
so It IS otrt of its detented position and cheek that the 
less than symbol «) appears aNad of the number Rotate 

the control back tpRadetantadpositioo. 

29. Push the SWP button and cheek diet the time per 
division indirated on the crt screen agrees with that for 
each settingof the DELAYING SWEEP Mark rw) control. 

/VOTE 

««wpp IP taom dm OELAYmn 

^EEP control ctockwisa past tda Utmpasitkund 

the switch^ ;ia?^*i»iii)iB^ 1411 ^ 



30. Rotate the CH 1 VOLTSrt)IV switch to each of its 
positions ind «hai* that the at laadbut conactly 

corresponds. , „ / 

mrw 

SOOmy.EOOmVaadfOOmVondmmeoawspem 

to .5 V.. 2 V and. tv on thasadtch. tha ramaininm 
vsiues should ha dm sama on both tha crt and tha 

switch. 

Rotate the VOLTS/DIV CAL control clockwise until it is 
out of Its detented position and check that die less-than 
symbol «) appears ahead of the number. die 

control back to its detented position. 

31. Push the€H 2 button andi 
for the CH 2 VOLTS/DIV 












detailed CHECKS AND ADJUSTMENTS 

_ This section gives the detailed procedure recommended 
to verifying that a 7S14 performs essentially as intended 
and according to Tektronix claims. Included are instruc- 
tions for making each internal electrical adjustment. Adjust- 
ment instructions should be ignored when the procedure is 
being used only to determine whether there is a need for 
repair or adjustment. 



Equipment Required , 

asthe/yiMA"”^ 700Q Series oscilloscope mainframe, such 

2. Tektronix 7A1 3 Plug-in unit, or a DC Voltmeter 
accurate to ±0.25% or better. vu.imeier 

. ; 3. IX P601 1 voltage probe for the 7A13 (010-0193-00). 

4. Tektronix 284 Pulse Generator. Substitutions not 
recommended. 

5. Tektronix PG 506 Amplitude Calibrator or eq- 
uivalent. 

6. Tektronix TG 501 Time Mark Generator or 
similar, if 5 ns and 2 ns markers are included. 

“““ BMC connector, 

(012-0057-01), (2 required) 

9. GR-to-BNC adapter (017-0064^0) ^ 

10. GR-to-BNC adapter (0170063-00). 

11. Plug-in extender cables (067-0616-00) for the 7S14 
(2 required). 



12. Dual input cable (067-0525-01). 

13. 2X 50-ohm attenuator (01 1 0069-02). 

14. 10X 50-ohm attenuator (011-0059-02). 

15. 50-ohm variable attenuator (067-0511-00). 

16. BNC Tee (103-0030-00). 
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s. If unable to disniau tha nillcm aU,. 
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_ 1. Apply power to the 284 Pulse Generator, the 2901 
pme Mark Generator and the 067-0508-00 50-ohm 
Amplitude Calibruior and turn the power switches on. 



2. If no adjustments are to be m’de, insert the 7S14 
into the mainframe and ignore the remainder of this step. 

Disconnect line power from the 7000 Series oscilloscope 
mainframe. Plug the 7A13 into the left-hand compartment 
of the mainframe. Remove the two side panels from the 

®’<te"der cables 

(067-0616-00) to the rear of the 7S14 and connect the 
opposite end of each extender cable to the oscilloscope 
mainframe plug-in receptacle that would normally mesh 
with that particular plug-in connector. Be sure not to 
connect a right-hand plug to a le^t-hand receptacle or vice 
versa. The best way to avoid that possiblity is to keep the 
bottom side of the 7S14 on the surface of your workbench 
the same as the bottom of the oscilloscope mainframe. Also 
be sure that the extender cables are installed so the top pins 
of the 7S 14 connectors are joined to the top pins of the 
corresponding mainframe connectors. 



. - ^ Apply power to the oscilloscope mainframe and turn 

(i , the powar switch on. Push the mainframes Vertical Mode 
^ right button and Horizontal Mode A button. 



4. Set all the red CAL controls of the 7S14 to the fully 
counterclockwise, detented position. Check that the word 
CAL on each control is parallel to the other words on the 
front panel. 



you are not familiar with how to operate the mainframe 
you may need to refer to the instruction manual (s) for the 

particular mainframe you are using. 

Power Supply Checks 

The power supply voltages in the 7S14 should be 
checked before any internal adjustments are made. How- 
ever, do not check the supply voltages unless you expect to 
be making internal adjustments. Power supply checks are 
not to be considered performance checks. The location of 
the test points are shown on Tig. 7-1. Measure the supply 
voltage with the 7A13 and a IX probe or some accurate 
DC Voltmeter. 



^ The +5() Vi -50 V, and -i-5 V supplies from the main- 
frame should be within ±3% of their nominal values when 
me«ured at the points of the 7S14 as indicated on Fig 7-1 
If the supplies are not within ±3%, mainframe repair or 
adjustment is needed. 



1. Equipment Preparation (After Preliminary Connections 
and Set-up) 

Steps b through f apply to the 7A1 3. 

a. Push the mainframes VerticI Mode LEFT button. 

b. Attach a IX probe (010-0193-00) to the + INPUT 
terminal and push the INPUT DC button. 

c. Push the Vj. button of the — INPUT. 



5. Set both the Channel 1 and Channel 2 VOLTS/DI V 
switches to the .5 V position. 



6 Set the C LLAYIMG SWEEP (dark gray) control to 
the 1 PS position ai,o the DELAYED SWEEP (light gray) 
control to the same !;o:ition, 

7. Release all the pushbuttons except the followina- 
CH 1, INTCH 1, HF SYNC, SWP, and REP. 

8. Set the SCAN control fully clockwise and the 
HOLDOFF control fully counterclockwise. 



9. Jf the intensity control and other controls on the 
mainframe are set correctly, a free-running trace should be 
visible and positionable vith the Channel 1 DC OFFSET 
control. One or two bright dots in the trace are normal If 



d. Push the 5 MHz BW button. 

nnn^n COMPARISON VOLTAGE (V.) control to 

0000 and push the + polarity button. 

f. Set the VOLTS/DIV control to .1 V 



g. Touch the tip of the IX probe to the 7S14 chassis 
and precisely center the trace on the horizontal centerline 
ot the mainframe graticule, using the 7A13 POSITION 
control. (This step is necessary, so that a zero volt reference 
level can be established that will include any voltage drop 
across the extender cables.) . 



2. Voltage Measurements 

Each of the voltages should be measured by setting the 
COMPARISON VOLTAGE control of the 7A13 to the 




naminal value ©f the voltap te he measured. Then taueh 
the tip of the IX probe t© the test point f©r that voltaae 
7 A13 trace with the COMPARISON 
VOLT AOS control. The 'neasured voltage can then be read 
on the tour digit VOLTS dial. When checking the voltages 
push the 7A13 + VOLTS button to measure plus voltages’ 
and push the = VOLTS button to measure minus voltages. 

NOT£ 

V and ’=^50 V supplies an ra^r^utated in the 

7S14 to suppiy +30 volts, =30 volts, and =5 volts to 
the 7S14. 



i. Push the =■ polarity button and attach the probe te 
the =5 V test point shewn on Fig. 7-1 (Pin 5=2). 

k. Adjust the 7A13 COMPARISON VOLTAGS controls 
until the trace Is returned to the graticule centerline. The 
value must be within 1% of 0.1 the value of the =50 volt 
supply. 



I. Push the Vertical Mode RIGHT button on the 
mainframe. 



.r 

V. 



COMPARISON VOLTAGS control to 
50.00 and push the + polarity button. 



b. Connect the IX probe to the +50 V test point shown 
on Fig. 7-1 (resistor R516). 



c. Adjust the 7A13 COMPARISON VOLTAGS controls 
until the trace is returned to the graticule centerline. The 
value must be within +3% of 50 V (48.60 to 61.50). Make 
note of the actual value for use in step g. 



“ palarity button, attach the probe to the 
=50 V test point shewn on Fig. 7-1 (diode VR613). and 
cheek the -50 volt supply in the same manner as the +50 
volt supply. Make note of the actual value for use in steps f 
and k. 



e. Connect the IX probe te the -30 V test point shown 

^ai3 comparison 

VOLTAGS controls to 30 . 00 . 



f. Adjust the 7A13 COMPARISON VOLTAGE controls 
until the trace is returned to the graticule centerline. The 
value must be within 1% of 0.6 the value of the -50 volt 
supply. , 



g. Push the + polarity button, attach the probe to the 
+30 V test point shewn on Fig. 7-V (Pin 3-1) and cheek the 
+30 volt supply in the same manner as the =30 volt supply 
>e value must be within 1% of 0.6 the value of the +50 
-^blt supply. 



Triggsring Chscks and Adjustment 
1. Equipment Set-up 

a. Release all pushbuttons on the 7S14 except the 
following: CHI. INT CH 1, and REP. Set the DELAYING 
and DELAYED SWEEP controls te 1 ps. Set the CH 1 
VOLTS/DIV to .1 V. Turn the SCAN comrol C 
wise and ^e HOLDOFF control fully counterclockwise. 
Turn the DELAY ZERO and the DELAY TIME MULT 
controls completely counterclockwise. 

PERIOD control to 1 #is 
AMPLITUDE control to 100 mV. 
Set the MODE switch to SOU ARE WAVE OUTPUT. 

c. Connect a GR-to-BNC adapter (017-0063>00) to the 
SQUARE WAVE OUTPUT cpLcL .IS 

attach a 42 inch cable (012-0067^)1) between the adapter 
and the Channel 1 50 U INPUT connector on the 7S14. 



2. Trigger Calibration Check 

a. Adjust the TRIGGERING LEVEL control to trigger 
on a 1 ps square-wave display. * 



b. Check that the white dot on the LEVEL control is 
approximately straight up (bewveen 11 o'clock and 
1 o'clock positions). 



c. Push the + SLOPE button and 
signal with the LEVEL control. 



trigger on the same 



h. Connect the IX probe to the +6 V test point shown 
on Fig, 7-1 (Pin 6-1 ) and set the COMPARISON VOLTAGE 
controls to 05.00. 



d. Check that the white dot remains between tne 1 1 and 
1 o'clock positions. 



I. Adjust the 7A13 COMPARISON VOLTAGE controls 
until the trace is returned to the graticule centerline. The 
value must be within 3% of 5 V (04.85 to 05.15). 



e. If unable to trigger stably under these conditions or if 
thr white dot is not in the region specified for both the 
“ SLOPE, proceed with the adjustment of 

nZ12. 
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FiS. 7-3. Triggering and Timing Adjustment Loeationt. 



3. Adjustment of R212 (Trig Cal) 



a. Push the DISPLAY button on the 7A13 and set the 
VOLTS/D! V control to .1 . 



b. Push the 7S14 HF SYNC button and adjust R212 
(see Fig. 7-3) for a display. 



c. Touch the IX probe to the 7S14 chassis and adjust 
the 7A13 POSITION control to locate the free running 
trace on the horizontal centerline of the graticule. 



d. Touch the IX probe to pin 1-5 of the Horizontal 
Board. Pin 1-5 is located just above the AUTO TRIG 
pushbutton switch. (See Fig. 7-2 - the fifth pin from the 
^ront panel is the correct pin.) Adjust the LEVEL control 
so the free running trace is located on the horizontal 
■centerline of the graticule. If the white dot on the LEVEL 
control is not located between the 1 1 and 1 o'clock 
positions, loosen the control set screw then rotate the 
control knob and tighten the set screw so the white dot is 
located at the 12 o'clock position. 



e. Release the 7A13 DISPLAY button and the 7S14 HF 
SYNC button, then adjust R212 in the middle of the 

position where ,e square wave is triggered steadily. 



4. Sync Level Check 

a. Set the 284 PERIOD control to 1 ns. 

b. Push the 7S14 HF SYNC and + SLOPE buttons. Set 

nci SWEEP control to 10 ns and the 

DELAYED SWEEP control to 1 ns. 

c. Adjust the 7S14 TRIGGERING LEVEL control to 
synchronize on a 1 ns sine wave (see Fig. 7-4). 

unable to synchronize on this waveform, adjust 

R530. 








Fig. 7-4. 1 GHz SYNC. 








5. Adjustment of R530 (Sync Level) 

^a. Push the DISPLAY and + buttons on the 7A13; all 
other pushbuttons must be released. Set the VOLTS/DI V 
control to 20 m. Attach a IX probe to the + INPUT 
terminal. 



_ b. Touch the IX probe to the base of 0201 (see the 
Trigger Board schematic and the adjacent board layout for 
location) and read the DC level (approximately 40 mV). 

the IX probe to the base of 0202 and adjust 
R530 (see Fig. 7-3) to set the DC level of 0202 to match 
the DC level of 0201. 



d. Remove the test probe, release the 7A13 DISPLAY 
button, and check that it is possible to trigger a waveform 

(see Fig. 74) using the 7S14 LEVEL control. 



6. -f Balance and - Balance Check 

connection from the Channel 1 
INPUT to the EXT INPUT terminal of the 7S14. 

O'connect the TRIGGER OUTPUT signal from the 284 
^ INPUT terminal using a coaxial cable 

(012-0057-01). 



c. Set the 284 PERIOD control to 1 ns. 



be diplayed using the LEVEL control. Change the slope 
and check again. 



h. Change the 284 PERIOD from 1 to 100 ns and 
change the 7S14 DELAYING and DELAYED SWEEP 
controls to .1 /is. Check that a steady waveform can be 

displayed using the LEVEL control. Change the slope and 
check again. 



^ Attenuator (011-0059-02) at the 284 
SINE WAVE OUTPUT. Change the 284 PERIOD to 10 ns 
and the 7S14 DELAYING SWEEP control to 10 ns Check 
that a steady waveform can be displayed using either slope 
If this check is not satisfactory, adjust R524 and R521 as 
follows. 



7. Adjustment of R524 and R521 (+ Bal and - Bal) 

a. Disconnect the cables from the front of the 7S »4. 

b. Push the 7S14 AUTO TRIG button and turn the 
TRIGGERING LEVEL control completely clockwise. 



the 7A13 DISPLAY button and set the 
VOLTS/DIV to 50 m. 



d. Touch the IX probe to the base of 0201 and note 
the DC level. 



d. Set both the DELAYING and DELAYED SWEEP 
controls of the 7S14 to 1 ps. Release the HF SYNC and the 
INT CH 1 (not CH 1) pushbuttons. 



Touch^the IX probelb the base of 0202 and adjust 

R524 (see Fig. 7-3) so that the DC level is +60 mV above 
the DC level of 0201 . 



a. Check that a steady waveform can be displayed by 

adjusting the TRIGGERING LEVEL control. 



f. Turn the TRIGGERING LEVEL control completely 
counterclockwise. 



NOTE 

If. at any point when performing step 6. the results 
described, perform step 7 before oro- 
^Jling with the remaining parts of 6. 

f. Push the AUTO TRIG button and check that the 
Mme ^steady waveform can be displayed by adjusting the 
LEVEL control. Change the slope by pushing or releasino 

the + SLOPE pushbutton and check again. 



Change the 284 SQUARE WAVE AMPLITUDE from 
100 mV to 10 mV and check that a steady waveform can 



g. Touch the IX probe to the base of 0201 and note 
the DC level. 



_ h. Touch the IX probe to the base of 0202 and adjust 
R521 (see Fig. 7-3) so that the DC level is -60 mV below 
the DC level of 0201. 



i. Release the 7A13 DISPLAY button. 



8. Sync Bias Check 

a. Remove the 10X Attenuator from the 284 and 
connect a 2X Attenuator (01 1-0069-02) in its place. 
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10. Scan Rate Check 

nif \ HF SYNC and REP pushbuttons in. INT 

CH 1 pushbutton must be out. Set the SCAN control fully 

clockwise; change the 2901 MARKER SELICTOR to 10 ms. 

b. Rotate the SCAN control counterclockwise slowly. 
Notice that the time markers will slow down, stop drifting 
in one direction, then start drifting in the other direction, 
ihe fust point at which the time markers stop drifting and 
change direction must display three time markers {see 
Hg. 7-6) for the maximum scan rate to be between 25 and 
40 hertz. If there are more or less than three time markers 
at this point, the adjustment of R381 is required 






\ 


r~ 






Si 


)0mv 




IM 


r 


r~] 

L._J 
■ 1 

V ‘ 


i 














, i - 
■ 1 . 


1 


















■ •••4 

■■ f 

j 


Lam 


• 

. 

mmrn 










— 






f . ■■■ 




















! 

! ^ 














“1 




; 1 
! ,• 1. ' 

— i — - 














'• . 


1 


1 


■— 


„ 












! 






Fig. 7-6. Three 10 ms Markers Per Scan. 



11. Adjustment of R381 (Scan Rate) 

a. Rotate the SCAN control to the fully clockwise 
position. 

b. Adjust R381 (see Fig. 7-3) so that three 10 ms time 
markers drift across the screen to the right. 

c. Return the SCAN control to the fully clockwise 
position. 



^12. Leadtime and Register Check 

a. Release the HF SYNC pushbutton and push the INT 
CH 1 pushbutton in. 

b. Set both the DELAYING and the DELAYED SWEEP 
controls to . 2 /is. 

c. Turn the DELAY ZERO control completely counter- 
clockwise and set the DELAY TIME MULT control to 

d. Push the 2901 .1 /is MARKER SELECTOR button. 
7-12 



e. Adjust the 7S14 TRIGGERING LEVEL control for a 
stable display. 

f. Alternately push and release the SWP pushbutton and 
check that the first narrow time marker remains betw'een 
0.0 and 1 .1 divisions from the left edge of the graticule (see 
Fig. 7-7). 

ooort '* satisfactory, adjust R472 and 

n230. 

M. Adjuttment of R472 and R230 (Leadtiiwi and 
Register) 

a. Release the SWP pushbutton. 

^ b. Turn R472 (see Fig. 7-3) to the clockwise extreme 
then adjust counterclockwise until a marker is centered on 
the number one graticule line (see Fig. 7-7). 

c. Push the SWP pushbutton. 

d Adjust R230 (see Fig. 7-3) so that the first narrow 
marker (see Fig. 7-7) is precisely centered on the number 
one graticule line. 

e. Release the SWP pushbutton and repeat parts b 
throu^ d. 

#1 Qraticiila Line . . 



Fig. 7-7. Setting of Leadtima and Regiitry. 

14. Delayed and Ddaying Timing Checks 

a. Release the SWP pushbutton. 

b. Check that there are two markers per division and 
that every second marker is within 0.3 division of th.’ 
corresponding major graticule line for the first through the 
ninth division (see Fig. 7-7). 
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10 Adjustment of C3S0 (10 ns/Oiv. UefaylngJ 

a. Set the DELAY TIME MULT to precisely §. 0 Q. 

d.« ">• >«» 



<lonnSL'i^J“. “> <K» Jn<l ItIVitAand) 

1st dot Is located on the first cycle. « 

IT. lOiWDtv.DelayKiCheck 

easu; •'''*”***^ tfaee 



b. the SWP button and check for one cvele ner 



e. tPis check is not satisfactory, adjust C3S3 

18. Adjustment of dsS (10 ttt/IKe. Oelaycd) 

:£iSSKaj.ri-.-~ 



cyelVis eJft^rfT^ e^cckwise until the » eak of the first 
cycle IS centered on the number one graticule line. 

ctc!‘ 

'* ^ ' «“«'ber one 

*0. 1 ns Linearity Check 

a. Disconnect the cable from the 2901 Time Marft 
Gene^or and connect it to the 2S4 Pulse Generator 
through a GR.to-iNC adapter |01?-00e4^. 

PERIOD control to 1 ns and set the 
MODE switch to SINE WAVE OUTPUT. ^ ^ 

Bel'AyiNs'sw'w^M “ s«> 

to f ns the DELAYED SWEEP 



PEv.b.Bie. i9?a 



0 



ji - ChangKthes 
lins/D'iv:. 



C^bratian'Phj^iurer-7S1 4; 



J control :tOD 



kk. SMitferediO+ili WaLTS?DlU^^^ 




B9^7?10;2W^aeppSig^3^i.Vafiahte=Vffl^^KDIV.se*^6f;^^ 



2. . Qiannel : 1 ^ Avaianche:Checkc 

aj.Rosi^tbeatep-sccthe-basKissZEcBvist^ 
gratrcr)l6s;HoTf2ontal iccnterline. . 

b:. Change thes delayed: SWEEF comrof itoc 11ns and^ 
rc^tethe.DELAYTfMEMUlJTcomroldockwise:until^^^^^ 
stejEappearsson-screen-393jn;.The3second:di^ 

borizontat , cemerlmes representss thes 10%;, level; anct' thee 
;«-^,aho^th.^ 



K. Che^^hatr thee 10%i too fflBfe risetfmee iss between, 
tem^rf ' ^ cHwsians) ) . Yoiu may, wish, toe 

liO) NOISE buttom toe redocee times 






^Jjh^stoiem^toi Charnietil'and 

unsonsiZi) 

Si AV^^Sm ^ “*«err thee steps ijsing:the, 

-see, higL ./.• ;f oJIy^.OQujiterctocfcwise: . 

bj. Rotate A2II (seeeRgt.r-lllicdadwviseeurrtrii 
Asapprarss them CDumerctaokwises untill ittbarely. makes as 
^^dis^^, N<^^thKhori2otrtatiRosrtLoOTscrf^theebatt^ 
ror^ani set; R20 j furthKr coumerctockwisee until the^ 
bottonr cornerr movKs to: thee left: one^aff "division; Ignore^ 
any vertical :mavementi, * 

st^Z. If tbesrisetime-,stiM -exceedsiSIEdi visions, repeat-t^^ 

ad^ustmentt exceptt thiss timee rotates R20, sod the' 
b^D cor^^r. moves: fc thee left: one. full: division;. It: is. 
nmmaL lar, thestracestODmovee verticallyy whetn R2£Eissbeing- 



cb ReturrrtheeVCaj^DU U'earnrof to:50;rnV./ . 



i H3o:> _ 

I Ui% COMPP^ 



CHANNaLlI 



'AVJVLAWCHE 



R30:i 

i:^.coMPr0) 

CHAIMNEILZ 



(2) H20i 
AVALANCHE 




Hig,i .77111 j . Vertical Ad)U3tment tUjcatfom; 





ifwOCLAViO 



^ Check that ihe iq% to 90% risetimi 
3!»ps and SSOps (3 to 35 divisions). You 
temporarily push the LO NOISE button to 
ptter. 



1 ns/Oiv. 



the following adjust- 
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d- aeturr. the VOLTS7DIV control to 50 mV. 
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e. Set the DELAYED SWEEP control to 1 ns. center the 
trace and check drat the amplitude of the step is still 

precisely five divisions ( 20 % per division). 



c. Push both the CH 1 and CH 2 pushbuttons for a dual 
Uace disiday and position the two d^plays so the base lines 
coincide. 



f. Being careful not to move the CH 1 VOLTS/DI V red 
CAL control, change the VOLTS/DIV control to 5 mV (2% 
per division) and center die top of the pulse on a graticule 
line (see Fig. 7-12). 



d. Rotate the CH 1 - CH 2 TIME OIFF (R139) control 
alternately from fully clockwise to fully counterclockwise 
and check that either step may be made to lead the other 
by at least 1 ns. 



i I 



e. If this check is not satisfactory, adjust R458. 




Fig. 7-12. Resptmse to 284 Stop Signal at 2% 



6. Ad|ustiiMntof R458 (Delta tCenter) 

a. Adjust R458 (see Fig. 7-4) so the front panel CH 1 - 
2 TIME DIFF control allravs ather step to precede the 

other by nearly the same amount. 



b. Push the ADD button ami the CH 2 INVERT button. 



c. the CH 1 - CH 2 TIME DIFF (R139) control for a 
signa of minimum an^iiitude. 



g. Check that overdioot and ringing dt^ss not exceed 
+1 division to -2 divisiors (42% to -4%) in the first 5 ns. 
T.^'j LO NOISE button may be pushed momentarily to help 
measure the aberrations. Release the LO NOISE push- 
button when finished. 



h. Return the VOLTS/DIV to 50 mV and set the red 
control in the detented CAL position. 



4. Channel 2 AvalamAe Check 

a. Disconnect the cable from the CH 1 INPUT and 
connect it to the CH 2 INPUT. 



b. Push the CH 2 button, set the VOLTS/DIV to 50 mV 
and repeat step 2 for Channel 2. (Use CH 2 where it states 
/CH T in step 2). 



d. Release the CH 2 INVERT button and disconnect the 
dtal input cable from the 7S14. 



^ Channel 1 DC Balance, Loop Gain, and Memory Balance 
Cheeks 

a. Disconnect the short coaxial cable from the 284 

a longer, more convenient 
cable (012-(K67-01) in its place using a GR-to-BNC 
adapter. Connect the cable to the 7S14 CH 1 INPUT and 
push the CH 1 button. 



b. Push the SWP button r<nd set the time per division of 
both sweeps to 2 ps/Div. 



c. Check that diere is no mere than one dot in the 
abrupt leading positive edge of the step. 



5. TMte t Center Check . 

a. Disconnect the cable at the input to Channel 2 and 
attach it to the center connector on the ouat input jumper 
^bie (067<)525-()0). ' 



/VOT£ 

There will normally be several dots in the teeing 
edge if adjustments w&re made in step 3. 



b. Attach the two ends of the dual input cable to the 
two input channels so the signal is split equally and 
delivered to the two inputs. 



d. Also check that the pos'tion of such a dot is not 
more than one-half division below the top leading corner of 
die pulse and not Mtove the top leading corner at al' (see 

Figs. 7-1 3A, 7-1 3B. and 7-1 3C). 
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(A) Loop Gain Much Less Than Unity. 
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(C) Unity Loop Gain. No dou in Leading Edge or above 
Top Front Corner. 



Fig. 7 t3. 



Calibration Procedure— 7S14 

e. If unable to display the pulse, dieck the TD Bias 
adiustment on the front panel of the 284. 



f. If the dot is not within one-half division of the top 
comer, make the following adjustments. 



8. Adiustment of R233, R232, and R242 (DC Bal, Luop 
Gam, and Memory Bal) 

a. Change the time per division of both sweeps to ^ ^s. 
Temporarily disconnect the signal from the CH 1 INPU ' 
Using two screwdrivers or adjustment tools, one on R2. 
and one on R233, (see Fig. 7-11), set R233 to minimize 
vertical movement of the trace while rotating R232 back 
and forth over the first 90 degrees from the counterclock- 
wise end of its travel. Temporarily set R232 fully 
counterclockwise. 



b. Set the CH 1 VOLTS/DIV to 10 mV. Center the 
trace and observe the noise. Push the LO NOISE button to 
see If the trace shifts. Adjust R242 to minimize trace shift 

position. Release 

me LO NOISE pushbutton and set the VOLTS/DIV to 
50 mV, 



c. Change the time per division of both sweeps to 2 us 
Con,:ect the PULSE OUTPUT of the 284 to the CH 1 
INPUT and set R232 so the first dot on the rise is level with 
the top leading corner of the abrupt positive transition (see 
Fig. 7-1 3C). 



^ Channel 2 DC Balance, Loop Gain, and Memory Balance 
ChNks 

a. Transfer the input signal cable to the CH 2 INPUT. 



b. Set the CH 2 VOLTS/DIV to 50 mV and push the 
CH 2 button. 



c. Repeat step 7 (parts c through e) for Channel 2. If 
the dot is not within one-half division of the top corner, 
make the following adjustments. 



10. Adjustment of R330, R331, and R344 (DC Bal Looo 
Gain, and Memory Bal) 

a. Change the time per division of both sweeps to 1 ps 
Temporarily disconnect the signal from the CH 2 INPUt’ 
Using two screwdrivers or adjustment tools, one on R331 
and one on R330 (see Fig. 7-11), set R330 to minimize 
vertical movement of the display while rotating R331 back 
and forth over the first 90 degrees from the counter- 
clockwise end of Its travel. Temporarily set R331 fully 
counterclockwise. 
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t). fet the £H 2 W)LTS/afy io IQ mV, Center the 
Uacs^mti Miiistite Ae nefise. Pu^ Jhe liQ WOlSE button to 
^ iflh£ - 

SO fhV sand T«et toe 4«3LTS/0^^ 



;; ^ A -iml- 






^ e. Change toe :hmg per tovsston to boto:svye^ 

Conr.ec; ahe Plit^ fOy^TPUT to toe ;284.^ toe e^9 
mPlJTand set fi33l so toe hrst doton toerise is towel w.to 
toe ^ J^.ng cor ner ^ohto e^brupt toKdm^ns.fioft.(see. 



U. Trigger Jiaer£heak s.;:n,-;;- , ^". 

a. Gisconnact toe otolerat toe- input to Channel^ srto : 
connect iitotoe inputtoiCJiannet .1; 




7 14, s«»«er;.£<W4ot bm*iwimw-p.8to 4>n8 ftSBjnr to 



h. push toe CH 1 button. 



luu rnv - 1 ps st)uafe"W3«e output. 



C. Oisconnect toe trigger cable at toe E^T ilWPGT and 
push toe I WT CH 1 button/ 



^ cable to toe CH 1 

INPUTon toe ZS14, 



d. boto toe Oei.AY.SWG and OEGAY£D SWEEP 
controls to 10 ns and trigger on toe Step signal, . 



^yTTOpS?”.!' J«'°G£B ‘00IPUT4i,»l te 

£/T INPUT of toe 75/4 and release toe IfclTCH 1 button. 



button and set tooth the 0£ I AY 
Z£.f?0 and the /GClAY TIME P4UCT controls -.tuliy 
coumerciockvrke. Observe toestepsignal;-. ■ 

^ t, Chawje toe OELAYED ^JEEP control to .2 ns;and 
Keep toe display centered osing toe GEL AY TIME MULT 

dia* . 



^ 5. Set toe TQiGGERINGiiiEVEL conbol .for toe least. 

TZ7m nZ‘ ^ibg-toeOELAY; 

TIME fylULTcoitooi to Keep toie edge on screen, 

h. Change toe OELAYED SWEEP control to ..l.nsrand 

center toe step signal . 



P 0 <i; ?r!. ^nd Chedr-toat- 
<)f toe dots are wuhin .3 div.s.on 130 ps) horizontally 
Isee Pig, /-id), ^ 



I4, 'Avalaiiche .^echecK 

a. Oisconnect the ca!)ie trc.n itoe 2Q4 Pito_SE OUTPUT 

connector and aitacri at to the 234 SQUARE I//AVE 
OUTPUT. 



e. Set toe CM 1 VOLTS/OIV to .50 mV and set toe red 
CA^ control coumerdaclcvinse unto toe detenred pcsinon. 

f. Set bie tome per division of both .-sv/eefK to 1t« and 

logger on toe display . 

r- divisions of amplitude or set toe CH 1 

GAIN screwdriver control fer Two tovisions of amplitude. 

u ‘latoableatienuator fQf>7,tJS1 1 « 0 j tetween 

toe 284 biJtotot and toe TJM 1 INPUT, being careful to 
observe that toe proper input and output connections on 
toe auenuamriare rnade.;. “ ^ 



1 . Change toe 284- outoJut ampiintde m 10 mV set the 
variable amtwator m7mum) control fulls/ clockwise 
30<jOf>5crve thfi:i5/|U3fe'W3va. ■ : 



j. fMcoriruxt the rable -from .toe 7S14 EXT INPUT 
ronnector and push toe HP SYNC button, itoe toe two 

lines composing toe dtsplay. 

7 GH 1 VOLTS/GI V to 2 mV and center 

toe ly/o bands of noise on toe screen U 



coilnw?*t (067-0511-00) variable attenuator folly 
^rtonds complete merging of the 



^ m Set the variable attenuator in such a way that all 
semblance of special separation between the two bands 
■jarely but completely disappears. 

_ n Change the squarewave angilitude to 100 mV and 
the 7S14 sensitivity to 10 mV per divisW. 



o. Check *at the separadon between the centers of the 
nojse bands ts no more than two divisions. If noise is 
wc^ive. the Avalanche adjustment (R20 for CH 1 or R20 
toiJJH 2) should be repeated or a new avalanche tramistor 
used and the adjustment repeated. 

13. Channel 1 L.F. Comparator Check 

y.- ..a. Disconnect the Variable Attenuator and run the 284 
OUTPUT directly to the Channel 1 

INPUT of the 7S14. 



b. Change the square-wave period to 10 ps. 

c. Reconnect the cable from the 284 TRIGGER OUT- 
PUT to the 7S14 EXT INPUT. 

d. Release the HF SYNC button, tri^er the display and 

position the top of the waveform to center screen. 

nr « level within 0.2 division 

or iTiake the following edjustment. 



Catteatian Prac8(ltiiiB-7S14 

1 and ChaniHl 2 Ampfipida Attenuation 

m the CH 2 VOLTS/DIV to .1 V and center the 

Oisfuay. 



^ CH 2 red CAL control dockwisa and 

««ck mat the sgnal angdit jite increses by at le»t 25 

bmes. Reset the CAL coimol In the ttetaited pcsition. 



anrf «9nal cable to the input of Channel 1 

push the CH 1 buttm. 



d. Reptjt the check for Channel 1 . 



18. Channel 1 INPUT Connector 

^ SQUARE WAVE 
**•« OUTPUT of the 50ohm 
Anqditude Calibrator ((^-0508-00). 

b. Odconnect the cable from the 284 TRIGGER OUT- 
WT and cortnect it to the TRIGGER OUTPUT of the 
SO ohm Amplitude CalibratiM'. 

® *“ (10300304)0) to the input of 

fennel 1 and connect the end of the output cable to the 



switch of the 50 ohm Amplitude 

Calibrator to .6 and the TEST OPERATE switch to DC. 



14. Adjustment of CH 1 R30 (L.F. COMP) 

Adjust R30 (see Fig. 7-11) for a flat, level top of the 
lA us square wave. 



15. Channel 2 L.F. Comparator Check 

VOLT?/mv INPUT and CH 2 

VOLTS/DIV control instead of the Channel 1 control. 



e.^ tf,e HF SYNC button on the 7S14 and push the 

mainfrsme Vertical Mode CHOP button. 



f. Set the 7A13 COMPARISON VOLTAGE (V ) con 
trots to (K)00 and the VOLTS/DIV to 50 mV. ' 



g. Push thu - INPUT V,, button. 



^ PaA e is not satisfactory^" 

fnake the lollowing adjustment. 

16. Adjustment of CH 2 R30 (L.F. COMP) 

Adjust R30 (see Fig. 7-11) for a flat level top (or 
bottom) of the lOjUs square wave. 



BNP H tip Of the IX probe to the shield of the 

PcStiom®!? 7A13 

S «=^trol. It IS normal for the trace to shift a little 
when the probe tip is applied to ground of the 7S14 



conductor of 

the BNC being sure not to let the probe shield touch the 
shield of the BNC tee. 
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Caiitnatian Pnacafaira— 7SM 



I. Rotate tlie 7A13 COMPARISON VOLTAGE controt 
tor a dial reading of 0.^. then predsety amter the tr«» 
»nlh the COMPARISON VOLTAGE control. Oieck dut 
the dial reads 0.600 t0.006 (0.594 to 0.6(&). (This checks 
that the Input resistance is ^ O t?%.J 



T9. Chmnel2l!l2mTCDrai8BterCheA : 

a. Oi«onr»a the 8NC tee sal aSOe from Chanr^ t 
»«> corewd it to Oi»u»] 2 . 



b. Pu!h theOf 2 iMidtbunon amf repeat partsn thrmiA 

lof step 18foratffiu«i3. 



ChaQi^2Ai^tudiiCattdc : 

a. Pudi the mainfranffi Vertical Mode RIGHT button. 

b. R^ease dl the pushtwttons on the 7S14 the 
f ''SR atKl CH 2 pushbuttons. 



tor sk d»i»ons of LO NOl^ 

feiKtw» to ras&ne tancSoih e^e as tS» fekSssr ssn^sEty 

ceOsi^ 




^7'ts. 1.2 vwtsmaoi .avm.TSiosv. 



21. ObaBorilAapfitodaOhaEfc 

m. Release the LO NOISE psiddnaton and saatsh fia 
«ip«t cable to Channel I, (You tan nsmcw toe BNC i«tJ 



b. the CM 1 l»ato« on toe TSW and sa d» 
AntplitudB Oiairaior VCM.TS to 1 J2. 

e. Trigger a display then center the step UBrg tt» 

DELAY TIME MULT conpol and the OC OFFSET oontrol. c. Set the 7S1« front panel CM 1 GAIN control lor 

the ditolay should appear as shown in Fig. 7>15. P'WMtSY si* towstons of rfeflection. 



f. &t the front panel CH 2 GAIN conoid for preolsdy **- 19for Channdll. 

SIX divisions of deflection. 



c. &t both the CH 1 and CH 2 VOLTS/OIV eontmls to 
2 V ai«3 be sure toe CAL controls are in the detettaf CAL 
positions.-'" 



d. Change the Amplitude Cdibrator switch from TC to 
C^ERATE «idi»t the VOLTS to 1.2. 



g. Change die Amplitude Caiibiator VOLTS to 2D and 
: 7S14 CM 2 VOLTS/OIV to .5 V and check for four 
divisions of deflection ±3%. 



^h. R^t this process for all other swisitivities of 
Channel 2 using the correct amount of calibrator wriray 









Moim steps 28. 29. 30. and 31 in the ELEMENTARY 
CHECKS AND INCOMING ihSPECT1C»4 seaion If eot 
preworgly perfo rm ed. 



Pta» toe sale pandb back on the 7SI4. 
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Psrts— 7S1I4 



Ckt No. 



Tektronix Serial/Model No 
Eff Dscont 



Name & Descfiption 



\ 



ETl 
BT.1 
BT2 
\ BT2 

' Cl 
Cl 
CIO 
Cll 
C12 

CI3 

C22 

C30 

C45 

C45 

C50 

C51 

C52 

C53 

C54 

CSS 

C$6 

CS7 

CS8 

CS9 

C60 

C61 

C62 

C63 

C64 

C6S 

C66 

C67 

C68 

C69 



670-2S80-00 

670-2 S80-01 

670-2 S80-02 

670-2 S80-03 

670-2580-04 

670-2 S81-0C 

670-2S82-00 

670-2S82-01 

670-2582-02 

670-2S83-00 

670-2S8S-00 

670-2S8S-01 

670-2S86-00 

670-2SS6-01 

^70-2772-00 

670-2772-01 

670-2773-00 

670-2773-01 

670-3870-00 

670-3045-00 

670-3045-01 

670-3045-02 

670-3045-03 

670-3051-00 

146-0022-00 

146-0030-00 

146-0022-00 

146-0030-00 

283-0159-00 

283-0159-00 

283-0028-00 

283-0325-00 

283-0325-00 

283-0121-00 

283-0121-00 

283-0175-00 

283-0107-00 

283-0281-00 

283-0309-00 

283-0309-00 

283-0309-00 

283-0309-00 

283-0309-00 

283-0309-00 

283-0309-00 

283-0309-00 

283-0309-00 

283-0309-00 

283-0309-00 

283-0309-00 

283-0309-00 

283-0309-00 

283-0309-00 

283-0309-00 

283-0309-00 

283-0309-00 

283-0309-00 

283-0309-00 



BOlOlOO 

B010146 

B040000 

B050429 

B090945 

BOlOlOO 

B070000 

B090945 

BOlOlOO 

B090945 

BOlOlOO 

B090945 

BOlOlOO 

B060494 

BOlOlOO 

B060494 

BOlOlOO 

B030000 

B080000 

B090945 



B010145 

B039999 

B050428 

B090944 



B069999 

B090944 



B090944 

B090944 

B060493 

B060493 

B029999 

B079999 

B090944 



CRT BOARD 
CRT BOARD 
CRT BOARD 
CRT BOARD 
CRT BOARD 
CRT BOARD 
CRT BOARD 
CRT BOARD 
CRT BOARD 
CRT BOARD 
CRT BOARD 
CRT BOARD 
CRT BOARD 
CRT BOARD 
CRT BOARD 
CRT BOARD 
CRT BOARD 
CRT BOARD 
CRT BOARD 
CRT BOARD 
CRT BOARD 
CRT BOARD 
CRT BOARD 



ASSY 

ASSY 

ASS 

ASS 

ASSY 

ASSY 

ASSY 

ASSY 

ASSY 

ASSY 

ASSY 

ASSY 

ASSY 

ASSY 

ASSY 

ASSY 

ASSY 

ASSY 

ASSY 

ASSY 

ASSY 

ASSY 

ASSY 



--HORIZONTAL 
-HORIZONTAL 
— HORIZONTAL 
--HORIZONTAL 
--HORIZONTAL 
"VERTICAL 

--trigger 

—TRIGGER 

--trigger 

—vert MODE SWITCH 
— CH 1 COMPENSATION 
— CH 1 COMPENSATION 
— CH 2 COMPENSATION 
"CH 2 COMPENSATION 
"HORIZONTAL INTERFACE 
HORIZONTAL INTERFACE 
"VERTICAL INTERFACE 
"VERTICAL INTERFACE 
—READODT 
"SAMPLER (2) 

-SAMPLER (2) 

-SAMPLER (2) 

-SAMPLER (2) 



BOlOlOO B029999 
B030000 

BOlOlOO B029999 
BO 30000 



CKT BOARD ASSY : —SAMPLER COVER 

®*™‘^’^*°’^^'**35V,220MAH, TAB LEADS ' 

DI:l8PF,Sr50v 
CAP. ,FKD,CERDI:18PF, 52,50V 
CAP. jFXD.CER DI: 0.002 2 UF 207 SOv 
CAP.,FKD.CER DI:47PF,I02 loov 
CAP..FKD.CER DI:47PF:i02:K 



BOlOlOO B090944 
B090945 



CAP.,FXD,CER 

cap.,fxd,cer 

CAP. .FSD.CER 
CAP. .FXD.CER 
CAP. .FXD.CER 
CAP., FXD.CER 



DI:0.0010F,202,200V 

DIrO.OOlUF, 202, 200V 

DI:10PF,52,200V 

D1:51PF,52,200V 

DI:500PF,102,50V 

DI:150PF,102,50V 



CAP. .FXD.CER DI:150PF,10%,50V 
CAP. .FXD.CER DI:150PF.102,50V 
CAP.. FXD.CER 0I:150PF,102,50V 
“^•■’^OPF.IOX.SOV 
CAP.. FXD.CER DI.-lSCi'F, 102.50V 

CAP. .FXD.CER DlrlSOPF. 102.50V 
OI--»50PF,102.50V 
CAP.. FXD.CER OI:150PF,102.50V 
®^ = J50PF,102,50V 
CAP.. FXD.CER DI:150PF,102,50V 

CAP., FXD.CER Dt:150PF,102.S0V 
“^ = »50rF.102.50V 
°^ = >50PF,102,50V 
“1:150PF.102,50V 
CAP.. FXD.CER DI:150PF,102,50V 

CAP.. FXD.CER DI:150PF.102,50V 
‘’"I’OPF.IOZ.SOV 
CAP. .FXD.CER DI;150PF,102 SOV 
CAP., FXD.CER DI.-ISOPF.IOZISOV 



Mfr 

Code 



Mfr Part Number 



80009 

80009 

80009 

83009 

80009 

80009 

80009 

80009 

80009 

80009 

80009 

80009 

80009 

80009 

80009 

80009 

80009 

80009 

80009 

80009 

80009 

80009 

80009 



670-2580-00 

670-2580-01 

670-2580-02 

670-2580-03 

670-2580-04 

670-2581-00 

670-2582-00 

670-2582-01 

670-2582-02 

670-2583-00 

670-2585-00 

670-2581-01 

670-2586-00 

670-2586-01 

670-2772-00 

670-2772-01 

670-2773-00 

670-2773-01 

670-2870-00 

670-3045-00 

670-3045-01 

670-3045-02 

670-3045-03 



80009 670-3051-00 

' 90303 IJH1-T2 

90303 WH3-T2 

90303 IIH1-T2 

90303 KHJ-T2 

B111E065C0G0180J 
BmE065C0G018OJ 
56289 19C606 
72982 A02AL9A4LC1G470K 
72982 A02AL9A4LC1G470K 

56289 40C73A5 
56289 40C73A5 
72982 8101B210C0G0100J 
72982 8121B232C0G0510J 
51642 RB060050X5R500K 
16546 N050FH151K 

16546 N050FH151K 
16546 N050FH151K 
16546 N050FH151K 
16546 N050FH151K 
16546 N050FH151K 

16546 N050FH151K 
16546 N050FH151K 
16546 N050FH151K 
16546 N050FH151K 
16546 N050FH151K 

16546 NP50FH151K 
16546 N050FH151K 
16546 N050FH15IK 
16546 N050FH151K 
16546 N050FH151K 

16546 N050FH151K 
16546 N050FH151K 
16546 N050FH151K 
16546 N050FH151K 



REV F, .IAN 1980 



Replaceable Electrical Parte— 7814 




Jektronix Serial/Model No 
Ckt No. Part No. 

C74 283-0108-00 

C75 283-0133-00 
C76 283-0132-00 
C80 283-0156-00 
C84 283-0108-00 
C85 283-0133-00 

C86 283-0132-00 
290 283-0156-00 
:i20 283-0051-00 
1173 283-0000-00 
:i90 283-0080-00 



290-0534-00 

283-0003-00 

283-0111-00 

283-0182-00 

283-0182-00 

283-0069-00 

283-0181-00 

283-0121-00 

283-0111-00 

290-0534-00 

283-0252-00 

295-0162-00 



BOlOlOO B069999 
B070000 



283-0111-00 

295-0162-00 

290-0534-00 

295-0162-00 



283-0000-00 

283-0164-00 

285-0566-00 

283-0159-00 

283-0010-00 

283-0198-00 

283-0107-00 

2o3-0107-00 



295-0162-00 

290-0534-00 

283-0252-00 

290-0354-00 

283-0111-00 

283-0003-00 

283-Om-oO 

283-0003-00 

290-0512-00 

290-0534-00 



BOlOlOO B069999X 



- Name & Description - - 

CAP.jFXD.OER DI;220PF,102,200V 

CAP.,F1CD,CER DI;5PF,5S,50\' 

CAP.,FXO,CER DI:10PF,52,5dV 
CAP. .FXD.CER M; 1000PF.+100-02. 200V 
CAP., FXD,CERDI:220PF,102, 200V 
CAP. .FXD.CER DI:5PF,52,S0V 

CAP.,PXD,CER DI:10PF,52,50V 
CAP. .FXD.CER DI:1000PF,'fl00-02. 200V 

CA^’^’^fD °^=°*°®”UF,52,100V 
CAP. .FXD.CER DI:0.022UF, +80-202, 25V 
CAP, ,FXD,Ei:.CTl,T:lUF, 202,35V 

CAP. .FXD.CER 01:0. OIUF, +80-202 150V 

CAP..FXD.CER DI:0.11IF.|o2.50V -V - . 

CAP,.FXD,CER DI:51PF,52,400V 

CAP. .FXD.CER DI:51PF, 52,400V 

CAP., FXD.CER OI:15PF,202.50V 

CAP., FXD.CER DI:1.8PF,102,100V 

CAP. .FXD.CER DI:0.001UF,202. 200V 

CAP. .FXD.CER 0I;0.1DF,202. 50V 

CAP. ,FXD,EI,CTLT:1UF,202,35V 

CAP. .FXD.CER Dl:1000PF,102, 50V 

.C 239 ,< 3241 ,C 243 &' C 244 'FlftUJlSSiBD AS A DNTt ' 
LETTER SUFFIX AHD TOtERAKCB PtUtSTED OH thv 

capacitor io be REPU^d!^ 
TOLERAHCE should BE THeILe S 
AU of the tihikg capacitors in m Sbw) 

C4P..FXD.CER DI;0.1UF,202,50V 

?cDn®5I’”^™“"^CP*®*CCP950UF,950PF 0 lUF 
(SEE footnote on C239) .’^vrr.u.lUF 

CAP. ,FX0,EtCTlT:lDF,202,35V 
CAP.SET,HTCHD:1UF,0.009950UF,950PF 0 IHF 

(SEE FOOTNOTE ON C239) •''^“‘'r.o.IUF 



56289 

72982 

72932 

72982 

72982 

72982 

72982 

56289 

72982 

56289 

72982 

..,--80009. 



ft/lff Part Number 

272C13 

8300 002COH0509C 
830000SCOR0100J 
3111A208Z5U0102Z 
272C13 

8300 002C0H0509C 

8300008COH0100J 

8111A208Z5U0102Z 

8131NI45C0G033AJ 

831-516E102r 

19C6U 

196D105X0035HA1 

855-553250-1033. 

8121-E038ZSD104H 

8121H400A510J 

8121N400A510J 

811-059COG0150M 

8101B121C0K0189B 

40C73A5 

8121-N088ZSU104N 

196D105X0035HA1 

A01AL0A21H5R102R 

A AB A • ^ V'—.. . . 






72982 8121-N088Z5U104M 
80009 295-0162-00 

56289 196D105X003SHA1 
80009 295-0162-00 



CAP., FXD.CER Ot:0.00IUF,+100-02.500V 
CAP.,FXD,CSR DI:2.2UP,202,25 v 
GAP, ,FXD,PLSTC;0.0220P.10Z,200V 
CAP. .FXD.CER dI: 18PF,5Z,50V 
CAP. .FXD.CER Dl;0.050F,+100-20Z, 50V 

CAP. .FXD.CER OI:0.22DF,202,50V 
CAP. .FXD.CER DlrSlPF, 52,200V 
CAP., FXD.CER DI:51PF,52,200V 



72982 831-516B102P 
72982 8141N037Z5U0225M 
56289 410P22392 
72932 8111B06SC0G01S0J 
56289 273C20 

72982 812lN033Z5U0;24K 
72982 8121B232C0G0S10J 
72982 8121B232C0G051OJ 



BOlOlOO 

XB070000 

XB070000 



B069999X 



CAP.SET.MTCHD:1UF,0.009950UF.950PF.0.10F 80009 295-0162-00 



CAP. ,PXD,EICTI.T;1UF,202,35V 
CAP.,FXD,CER DI:1000PF,102.50V 
CAP. ,FXD,EiCTl,T:lUF,202,35V 
CAP. .FXD.CER DIrO.lUF, 202, 50V 
CAP. .FXD.CER DI:0.0IUF,+80-202,I50y 

CAP,,FXD,CER DI:0.1HF,202,50V 
CAP. .FXD.CER DI:0.01DF.+80-20Z.lS0V 
CAP. ,FXD,eLCTLT:22UF,202.15V 
CAP, ,FXD,ELCTLT:I0F,202,35V 



56289 196D105X0035HA1 
72982 A01AL0A2I.H5R102R 
56289 196D105X0035HA1 
72982 8121-N088Z5U104H 
72982 855-558Z5U-103Z 

72982 8121-N088Z5U104H 
72982 855-558Z5U-103Z 
56289 196D226X0015KA1 
56289 196D105X0035HAI 



::# 0 : 



REV F, JAN 1980 



Rcp.csc-cIi'o-EcGwigcJ P£jSs^rC 



O 



Ckt No. 



Tektronix 
Part No. 



Serial/Model No. 

Oscont 



3 



BOIOIOO 

BO4OQ0O 



BOIOIOO 

B040000 



C320 283H3058-00 
C322 283-0003-00 
C330 290-0534-00 

C331 283-0028-00 
C332 283-0003-00 
C333 290-0534-00 
C334 290-0534-00 
C335 290-0534-00 

C336 283-0110-00 
C340 290-0534-00 
C341 283-0159-00 
C342 290-0534-00 
C343 283-0003-00 

C350 281-0123-00 
C350 281-0158-00 
C351 283-0003-00 

C352 283-0003-00 

C353 281-0123-00 
C353 281-0158-00 
C354 281-0593-00 

C360 283-0028-00 
C361 283-0003-00 
C380 283-0115-00 
C381 283-0060-00 
C382 283-0077.-00 

C383 283-0095-00 
C390 283-0028-00 
C420 283-0000-00 
C430 283-0003-00 
C438 283-0003-00 

C440 283-0164-00 
C441 285-0566-00 
C465 283-0003-00 
C471 283-0107-00 
C474 283-0080-00 
C4S0 283-0000-00 
C481 283-0000-00 
C490 283-0003-00 
C491 283-0000-00 
C492 283-0077-00 

C520 283-OUl-OO 
C521 283-0000-00 
C530 250-0534-00 
C531 283-0003-00 
C550 290-0534-00 
C560 290-0523-00 
C561 283r0000-00 

C562 283-0000-00 
C570 290-0534-00 
C590 283-0080-00 
C710 283-0060-00 
C7U 283-0060-00 
C712 283-0000-00 



C730 283-0114-00 

C740 283-0114-00 

CRlA.B 152-0572-00 

CR3 152-0008-00 XB060494 



Name & Description 



»I:0.027nF.loa,lGai? 

®I = 0-01WF.*B0-202,150V 
CAP, ,FKD.ELCTLT:1DF,20Z,35V 

CAP. ,F!3),CBR DI:0.0022tJF, 202,50? 
^.P. .Hm.CEP. DI:0.0iUF,-s.G0-202,lS0? 
CAP. ,FSD,Cl.CTl,T; 1HF,202,35V 
CAP. .FSOjELCTLX: 1UF,202, 35V 
CAP. ,p?D,EtCTLT; 1UF,202, 35V 

WP.,FXD,CER DI:0.005UF,«80-20Z.1S0V 
CAP. ,FXD,BLCTI,T:10F,202,35V 
CAP.,FXD,CER DI;18PF,52,S0V 
CAP. ,FX!»,EI,CTl.T: 1DF,202, 35V 
CAP.jPllO.CER 01:0. OIUF, *80-202, ISOV 



B039999 



6039999 



CAP.,VAEiCEH DI 
CAP.,VAR,CEa Dl 
CAP, ,n3?,ccn .Pi 
C.AP. ,F2Q,CCa Dl 
CAP. ,VAP.,CEP. DI 
C.4P..,VAn,CEP. Dl 
CAP. ,PSD,CE8 DI 



:5-25PF,10aV 

:.7-45PF,50V . 

:0 ,CHrF,<-C0=2G2 , ! 50? 
!0.01OF,*S0-202,i50V 
:5-25PF,!00V ' 

7-45FFi50V 
3.9PF,102,SG3V ■ 



CAP.,F3:d,CER Di:0.0022BF,202,50V 

®^'®*°**^»'*’C0-2G2,1S0V 
CAP.,FKD,CER DI;47PF,52,203V 
CAP.,Fim,CER DI:10OP^.SS,2OOv 
CAP. ,F33),CEn ©i:320?Fj'5S,5037 ' 

CAP.-FSD,CER OI:56PP, 102,200V 
CAP. ,FKD,CER DI:0.0022UF,202,50V 
CAP. ,FKO,CER QI:0.001irF,*100-02.500V 
°I*’0'010F.'»’SO-202,150V 
CAP.,FliD,CER 01:0. OltJF, *80-202, 150V 

CAP.jFXD.CER DI;2.2tIF,202,25V 
^P. ,FSD,Pl,STC:0,022UF, 102,200V 

Ol!0.010F,*EO-202,l50V 
CAP. ,F51D,CER DI: 51PF,52,200V 
CAP. ,F8D,CER 01:0. 022trF, *80-202. 25V 

CAP.,FEO,CEU DI:O.C01UF„*lCB-G2,5aOV 

CAP.,F5ni,CEB D1;330FF,52,5Q3V 

CAP.,FED,CER 01:0. EOF, 232,50V 

°^'5'23UIF.*1CO-02,SOOV 
CAP. ,FKO,ELCTi,T; lOF, 202 ,35V 

°^'O*OHJF,*C0-202,15OV 
CAP. .FEO.EtCTi,?: Iup, 20E, 35V 
CAP. .Fia.El.CTiT; 2 .20P, 202,20V 
CAP. .FED.CER D1:0.001UP,*100-02,500V 



CAP.,FJJD,CER DI 
CAP. ,Fim,ELCTLT 
CAP.,FI®,CEa DI; 
CAP. ,FED,CER Dli 
CAP.,FRD,CER Dl! 
CAP.,FK0,CER 01: 



:0.001UF, *100-02, JOQV 

!t0V.202,35V 

!0.022UP,*80-202,25V 

!l00PF,52,20av 

;100PF,52,2Q0V 

O.OOIUF.*100-02,500V 



01:0.001 SUF.Sf ,200V 
OI:0.00150F,52,200V 
OEVICE: bridge, SAMPLE GATE 
SEMICORD OEVICB:GERHAHIUM,75V,60«A 



Kfr 

Code 



fufr Part Numf] 



725C2 C43iH147S7R027I; 
725C2 E5j-S5C‘Z5U-lCi^ 
562GS 15CB105S0035EA1 



562G9 
. 725G2 
56280 
56289 
56289 

56289 

56289 

72982 

S62G0 

720G2 



i5C606 

SS5-S58S5U-1G3I:. 

15GD105S0035EA!, 

1560105X0035HAi 

196D105X0035HAE 

1SC242B 

196D105X0035HA1 

8111E065COGO182T 

E9CB105S0035EA1 

ESS-55es5B-102G 



72982 513 
73899 C7J. 
729C-2 G;$. 
72982 ES5- 
72982 SIC- 
73899^ CVJ- 
■ i"49tj2 .381“ 



-aQ3A5-25 

•5336 

■S5C2SH-1038 

•5SCS5D-103C 

-033A5-25 

•5036 

C03C0jo3992 



■56289: 

72982 
72982 
- 72982 
56289 

72982 
S62S9 
72982 
72982 
72982 

72982 
56289 
72902 
72902 
56289 
,72982 
72982 
■-'2902 
72982 
56280 

72982 

72982 G;:-=-5ECCE02P 
56289 ECClICSEODISHAE 
72982 C5S-5SCC5O-E03S 
562G9 E9eDE05n033SEAE 
56289 !96D225 !;o02011A1 
72902 C3E-516EE02P 



, I9C605 

ES5-558Z5D-1032 
835-5 E9-COFO470 
'C55-5S532JE01J 
6CCS4A3 

E55-535AS60S 
I 90605 

Cji-SieE102P . 

G55-SSS250-103Z 

S5S-SSG25H-103S 

8E41t:D37Z5U0225:: 

AEQF22392 

855-5SGZ5U-E03Z 

8E2EC232C0G051Q3 

ecgou 

GSi-5E6E102P 

eSE-516EE02P 

G55-S5SZ5U-103Z 

CSi-5ii2E02P 

AG394A3 

Gi.2£“r:3CCE5oE04r; 



72982 

56289 

56289 

72982 

72982 

72982 



831-516E102P 

E9esi05S0035HAE 

EC36EE _ 

G55-53S02J10U 

85S-53SU2Ji01J 

:G31-5E6E102P 



72982 80S-509BE52J 
72982 e05-S09Bl52J 
80009 E 52-0572-00 
14433 GI409 



REV E, JAN legO 



Replesss^® BsstrSegl Pes^8--?si4 



Ckt No. 



Tektronix 
Part No. 



Serial/Model No. 

Dscont 




CRS’I 


152-0141-02 


CR872 


152-0141-02 


CR873 


152-0141-02 


CHS 74 


152-0141-02 


CR873 


152-0141-02 


CR876 


152-0141-02 


CR877 


152-0141-02 


CR878 


152-0141-02 


CR879 


152-0141-02 


CR891 


152-0141-02 


CR892 


152-0141-C: 


CRS93 


152-0141-02 


CR894 


152-0141-02 


CR895 


152-0141-02 


CR896 


152-0141-02 


CR897 


152-0141-02 


CR898 


152-0141-02 


DLl 


119-0402-00 


DL2 


119-0402-00 


JIO — 


131-1003-00 


J20 


131-1321-00 


J40 


131-1320-00 


J50 


131-1003-00 


J70 


131-1320-00 


JUO 


131-1171-00 


J120 


131-1171-00 


J130 


131-0779-00 


.J146 


131-0779-00 


J130 


131-0779-00 


J160 


131-1315-00 


J320 


131-1003-00 


J321 


131-1003-00 


J570 


131-1003-00 


J571 


131-1003-00 


L71 


108-0606-00 


L72 


108-0561-00 


L77 


108-0691-00 


L79 


108-0170-01 


LSI 


108-0606-00 



LS2 

L87 

L89 

L220 

L320 


108-0561-00 
108-0691-00 
108-0170-01 
108-01 /O-Ol 
'.08-0406-00 


L420 


108-0509-00 


Ql 


151-0301-00 


Q! 


151-0254-00 


Ql 


151-0365-00 


Q2 


151-0341-00 


Q2 


151-0364-00 



SEMICOHD DEVICE : SILICOS. 30V. 50HA 
SEMICOND DEVICE:SIUCOH,30V.50HA 
SEMICOND DEVICE: SILICON. 30V, SOMA 



SEMICOND DEVICE 
SEMICOND DEVICE 
SEMICOND DEVICE 
SEMICOND DEVICE 
SEMICOND DEVICE 

SEMICOND DEVICE 
SEMICOND DEVICE 
SEMICOND DEVICE 
SEMICOND DEVICE 
SEMICOND DEVICE 



: SILICON, 30V, 50NA 
:3ILlC0a,30V,50NA 
:SILICON,30V,50KA 
:SILIC0N.30V,50HA 
: SILICON, 30 V, 50BA 

:S1LIC0N.30V.5'JNA 
:SILICON,30V,50NA 
;SILICON,30V,50NA 
SILICON. 30V. 50NA 
SILICON, 30V, SONA 



SEMICOND DEVICE:S1LICOH,30V,50NA 
SEMICOND DEVICE : S ILICON, 30V , SONA 
SEMICOND DEVICE: SILICON, 30V, SONA 
SEMICOND DEVICE : SILICON ,30V, SOKA 

DELAY LIHE,ELEC:63-66tlS,50 OHM 
delay LIHE,ELEC:63-66NS,50 OHM 

CONN.RCPT,ELEC:CKT BD MT.3 PRONG 
CONNECTOR, RCPT,:MINIATURE COAX 
CONNECTOR. PLUG. :MINIATURE COAX 
CONN, RCPT, ELEC: CKT BD MT.3 PRONG 
CONNECTOR, PLUG, :MINIArjRE COAX 

COKNECTOR,RCPT.:BKC.50 ORM 
CONNECTOR, RCPT, :BNC, 30 OHM 
JACK,TIP:FOR 0.08 INCH DIA TEST POINT 
JACK,TIP:FOR 0.08 INCH DIA TEST POINT 
JACK.TIP.FOR 0.08 INCH DIA TEST POINT 

CONN , RCPT, ELEC : BNC , FEMALE 
CONN. RCPT, ELEC; CKT BD MT.3 PRONG 
CONN.RCPT.ELEC:CKT BD MT.3 PRONG 
CONN. RCPT, ELEC: CKT BD MT.3 PRONG 
CONN, RCPT. ELEC: CKT BD MT.3 PRONG 

COIL.RF;37NH 

C01L,RF:3.75UH 

C01L,RF;1.8MH 

C0IL,RF:FIXED,160NH 

COIL,RF:37NH 

COIL,RF:3.75UH 
C01L,RF:1.8MH 
C01L,RF:FIXED,360NH 
C0IL.RF:FIXED,360NH 
CO I L , RF : 80UH .TOROIDAL 



01295 


lB4152a 


01295 


1K41S2R 


01295 


1R4152R 


01295 


lS4ii2R 


01295 


ltJ4152a 


01295 


1K4152R 


01295 


1K4152R 


01295 


1N4152R 


01293 


1H4152R 


01295 


1S4152R 


01295 


1N4152R 


01295 


1N4152R 


01295 


1N4152R 


01295 


1N4152S 


01295 


1S4152R 



01295 1H4152R 

01295 1K4152R 

80009 119-0602-00 
80009 119-0402-00 

80009 131-1003-00 
24931 33JR119-1 

24931 33P110-2 

80009 131t1003-00 
24931 33P110-2 

24931 2CJE231-1 
24931 28JR231-1 

98291 016-8010-00-0203 
98291 016-8010-00-0208 
98291 016-8010-00-0208 

80009 131-1315-00 
S0009 131-1003-00 
80009 131-1003-00 
80009 131-1003-00 
80009 131-1003-00 

80009 108-0606-00 
80009 108-0561-00 
76493 02279 
80009 108-0170-01 
80009 108-0606-00 

80009 108-0561-00 

76493 02279 
80009 108-0170-01 
80009 108-0170-01 

80009 103-0406-00 



COIL,RF:2.45im 


80009 




108-0509-00 


TRANS ISTOR: SILICON, PNP 
(HORIZONTAL INTERFACE) 


04713 


2N2907A 


TRANS ISTOR: SILICON, NPN 


80009 




(READOUT) 


151-0254-00 


TRANS ISTOR : S I LICON , NPN 
(VERTICAL INTERFACE) 


80009 


151-0365-00 


TRANS ISTOR: SI LICON, NPN 
(HORIZONTAL INTERFACE) 


80009 


151-0341-00 


TRANS I STOR ; S 1 LICON , PNP 
(VERTICAL INTERFACE) 


80009 


151-0364-00 



B-7 



REV F, JAN 1980 



ReiriacseUe Electrical Parts— 7S14 



Tektronix Serial/Model No. 
Ckt No. Part No. Eft Oscont 

Qi 151-0254-00 

Q> 151-1025-00 

Qi 151-0364-00 



Q3 151-0341-00 



151-1025-00 BOlOlOO B060493 



04 151-0301-00 B060494 



0^> 151-1025-00 



Q5 151-0301-00 



Q5 151-0302-00 



Q6 151-0301-00 



Q6 151-0302-00 



Q7 151-0302-00 

QIOA.B 153-0613-00 

Q20 151-0273-00 

Q30 151-0225-00 

Q40A.B 151-1047-00 

Q122 151-0190-01 

Q123 151-0188-00 

;!24 151-0188-00 

QB9 151-0188-00 

Q140A.8 151-1047-00 

Q141 151-0188-00 

Q142 151-0190-00 

Q143 151-0188-00 

Q160 151-0190-01 

Q161 151-0188-00 

Q201 153-0594-00 

Q202 

Q240 151-1022-00 

Q241 151-0192-00 

Q242 151-0188-00 

Q243 151-0192-00 

Q244 151-0188-00 

Q245 151-0188-00 XB070000 

Q246 151-0190-01 XB070000 

Q250 151-0188-00 

Q251 151-0254-00 

Q260 151-0190-0'. 



Q261 


151-0190-01 


Q3I0 


151-0190-01 


Q311 


151-0188-00 


Q338 


151-i334!-00 


0339 


151-0341-00 


Q340 


151-0192-00 


Q341 


151-1022-00 


Q342 


151-0325-00 


0343 


151-0325-00 


Q350 


151-0254-00 



Name & Description 

TRANSISTOR.SIUCON.HPl* 

(REAMirr) 

TRANS I STOR : SILICON, JFE , H-CHANNEL 

(READOUT) 

TRANS I STOR ; SILICON. PNP 
(VERTICAL INTERFACE) 

TRANSI STOR : SILICON . NPN 
(HORIZONTAI. INTERFACE) 

TRANS I STOR : S ILICON . JF*: . N-CHANNEL 
(HORIZONTAL INTERFACE) 

TRANSISTOR : SILICON, PNP 
(HORIZONTAL INTERFACE) 

TRANSI STOR : SI LICON , JFE , N-CHANNEL 
(READOUT) 

TRANSISTOR; SILICON, PNP 
(HORIZONTAL INTERFACE) 

TRANSISTOR : SILICON, NPN 
(READOUT) 

TRANSISTOR: SILICON.PHP 
(HORIZONTAL INTERFACE) 

TRANS ISTOR : SILICON. HPH 
(READOUT) 

TRANSISTORrSILICON.NPN 

SEMICOND DVC SE:SILICON,NPN,«ATCHED 
TRANSISTORrSILICON.NPN 
TRANSISTORrSILICON.NPN 
TRANSISTOR: SILICON, JFE 
TPABSISTOR : SILICON, NPN 

TRANSISTORrSILICON.PNP 
■^NSISTORrSILICON.PHP 
TRANSISTORrSILICON.PNP 
TRANSISTOR ; SILICON, JFE 
TRANSISTORrSILICON.PNP 

TRANSISTORrSILICON.NPN 
TRANS I STOR : SILTCini , PNP 
TRANSISTOR : SILICON, NPN 
TRANSISTORrSILICON.PNP 
SEMICOND DVC SErSILICON.NPN.MATCHED PAIR 



TRANSISTORrSILICON.JFE.SEL FROM 2N4392 
TRANSISTORrSILICON.RPN.SEL FROM HPS6521 
TRANSISTORrSILICON.PNP 
TRANSISTORrSILICON.NPN, SEL FROM MPS6521 

TRANSISTOR : SILICON . PNP 
TRANSISTORrSILICON.PNP 
TRANSISTORrSILICON.NPN 
TRANSISTOR r SILICON , PNP 
TRANSISTORrSILICON.NPN 
TRANSISTORrSILICON.NPN 
TRANS I STOR : SILICON . NVN 

TRANSISTORrSILICON.NPN 
TRANSISTORrSILICON.PNP 
TRANSISTORrSILICON.NPN 
TRANSISTORrSILICON.NPN 
TRANSISTORrSILICON.NPN, SEL FROM MPS6521 

TRANSISTORrSIl ICON, JFE, SEL FROM 2N4392 
TRANSISTORrSIr, ICON. PNP, SEL FROM 2N4258 
TRANSISTORrSILICON.PNP, SEL FROM 2N4258 
TRANS I STOR : SILICON , NPN 



Mfr 

Code Mfr Part Number 


80009 


151-0254-00 


80009 


151-1025-00 


80009 


151-0364-00 


80009 


151-0341-00 


80009 


151-1025-00 


04713 


2N2907A 


80009 


151-1025-00 


04713 


2N2907A 


07263 


S038487 


0471’! 


2N2907A 


07263 


S038487 


07263 


S038487 


80009 

80009 

80009 

80009 

80009 


153-0613-00 

151-0273-00 

155-0225-00 

151-1047-00 

151-0190-01 


80009 

80009 

60009 

80009 

80009 


151-0188-00 

151-0188-00 

151-0188-00 

151-1047-00 

151-0188-00 


07263 

80009 

80009 

80009 

80009 


S032677 

151-0188-00 

151-0190-01 

151-0188-00 

153-0594-00 


80009 

04713 

8U009 

04713 


151-1022-00 

spsssni 

151-0188-00 

SPS8801 


80009 

80009 


151-0183-00 

151-0188-00 



80009 151-0190-01 
80009 151-0188-00 
80009 151-0254-00 
80009 151-0190-01 
80009 151-0190-01 

80009 151-0190-01 
80009 151-0188-00 
80009 151-0341-00 
80009 151-0341-00 
04713 SPS8801 

80009 151-1022-00 
80009 151-0325-00 
80009 151-0325-00 
80009 151-0254-00 






RepSeseafele H!®*6tr!e£3 PctSs— 7S14 



lektroijix 



CM No. 


Part No. 


Q351 


151-0190-01 


Q352 


151-1021-00 


Q353 


151-1021-00 


Q354 


151-0190-01 


Q355 


151-0325-00 


Q356 


151-0190-00 


Q357 


151-0190-00 


Q358 


151-0190-00 


Q359 


151-0190-00 


Q360 


151-0341-00 


Q361 


151-0341-00 


Q362 


15i-0325-00 


Q380 


1 -.1-0302-00 


Q420 


'51'3325-00 


Q421 


151-0225-00 


Q430 


151-0225-00 


Q440A,B 


151-1047-00 


Q450 


151-0190-01 


Q460 


151-0190-01 


Q480 


151-0302-00 


Q520 


151-0325-00 


Q590 


151-0224-00 


R1 


317-0201-00 


R1 


317-0202-00 


R2 


317-0201-00 - 


R2 


317-0202-00 


R4 


315-0203-00 


R5 


315-0102-00 


Rll 


317-0202-00 


R13 


317-0202-00 


R14 


3 15-04 ’1-00 


R15 


317-0151-00 


R16 


317-0560-00 


R17 


317-0151-00 


R18 


317-0560-00 


R20 


311-1232-00 


R21 


3 1 5-0303-00 


R22 


315-0471-00 


R30 


311-1226-00 


R31 


315-0153-00 


R32 


315-0102-00 


R33 


317-0391-00 


R34 


317-0430-00 


R35 


307-0098-00 


840 


321-0385-00 


R41 


321-0385-00 


R45 


316-0825-00 


R50 


301-0750-00 


R60 


301-0750-00 


R61 


317-0201-00 


R62 


317-0471-00 


R70 


317-0390-00 


R71 


317-0910-00 


R72 


317-0301-00 


R73 


321-0067-00 


R74 


317-0331-00 



Serial/Modei No. 

Eff Oscont 



BOIOIOO B029999 
B030000 

BOIOIOO B029999 

BO 30000 
XB060494 
XB060494 



BOIOIOO B090944 



Name & Description 

TRANS ISTOR : SILICON, HPN 

TRANS1ST0R:SILIC0N,JFE 
TRANS I STOR : SILICON ,JFE 
TRANSISTOR: SILICON. NPN 
TRANSIST0R:SILIC0N.PRP,S5L FROM 2N42S8 
TRANS ISTOR: SILICON. NPN 

TRANSIST0R:SIL1C0N.NPN 

TRANSIST0R:SILIC0N.NPN 

transist6r:silicon.npn 

TRANS I STOR : S ILI CON , NPN 
TRANSISTOR : SILICON , NPN 
TRANSlSTOR:SILICON,PNP,SEL FROM 2N4258 
TRANS I STOR : SILICON . NPN 
TRANSISTOR:SILICON,PNP,SEL FROM 2N42S8 
TRANS I STOk : SILICON , NPN 
TRANSISTOR:SILICON.NPN 

TRANSISTOR:SILICON,JFE 
TRANSISTOR.-SILICON.NPN 
TRAMSISTOR:SILICON.NPN 
TRANS I STOR: SILICON , NPN 
TRANSISTOR:SILICON,PNP,SEL FROM ’“4258 

TRANSISTOR:SILICON,NPN 

RES. ,FXD,CMP3N:200 OHM, 52,0, I25W 
RES.,FXD,CMPSN:2K OHM,52.0.125M 
RES. ,FKD,CMPS»:200 OHM, 52,0. J25W 
RES., FXD,CKPSN:2K OHM, 52,0. 125W 
RES,,FXD,CHPSN:20K OHM, 52,0. 25H 
RES.,FXD,tMPSN:lS OHM, 52,0. 25H 
RES.,FXD,CMPSN:2K OHM, 52,0. X25W 
RES.,FKD,CMPSN:2E OHM,52,0.125H 
RES.,FXO,CMPSN:470 OHM, 52,0. 25H 

RES., FXD.CMPSNrlSO OHM, 52.0. 125W 
RES.,FXD,CMPSN:56 OHM, 52,0. 125W 
P.ES.,FXD,CMPSN:150 OHM, 52.0. 125H 
RES.,FXD,CMPSN:56 OHH,52,L.125H 
RES.,VAR,N0NHIR:50K OHM, 202,0. 50W 

RES. ,FXD,CMPSN:30K 0HM,52,0.25W 
RES.,FXD,CMPSN:470 0HM,52,0.25H 
RES. ,VAR,NONWIR:2.5K OHM, 202,0. 50H 
RES.,FXD,CMPSN:15K OHM, 52,0. 25M 
RES.,FXD,CMPSN:IK OHM,52,0.25W 

RES., FXD,CMPSN:390 OHM, 52,0, 125H 
RES.,FXD,CMPSN:43 0HM,52,0.225H 
RES. ,FXD,FILM:56.4 OHM, 0.502 
RES.,FXD.Fim;100K OHM. 12,0. 125W 
RES., FXD,FILM:103K OHM, 12,0. 125H 

RES. ,FXD,CMPSN:8.2M OHM,102,O.25W 
RES.,FXD,CMPSN:75 0HM.52,0.50W 
RES.,FXD,CMPSN:75 0HM,52,0.50H 
RES..FXD,CMPSN:200 OHM, 52.0. 125M 
RES. ,FXD,CHPSN;470 OHH,52,0. 125W 

RES.,FXD,CMPSN:39 OHM, 52,0. 125W 
RES., FXD,CT;?SN:91 OHM, 52,0. 125M 
RES. ,FXD,CMPSN:300 OKM, 52,0. 125H 
RES. ,FXD.FILM:48.7 OHM, 12,0. 125W 
RES. ,FXD,CMPSN;330 OHM, 52,0. 125W 



Mfr 

Code 


Mfr Part Number 


80009 


151-0190-01 


80009 


151-1021-00 


80009 


151-1021-00 


80009 


151-0190-01 


80009 


151-0325-00 


07263 


S032677 


07263 


S032677 


07263 


S032677 


07263 


S032677 


80009 


151-0341-00 


80009 


151-0341-00 


80009 


151-0325-00 


07263 


S038487 


80009 


151-0325-00 


80009 


151-C.:25-00 


80009 


151-0225-00 


80009 


151-1047-00 


80009 


151-0190-01 


80009 


151-0190-01 


07263 


SC38487 


80D09 


151-0325-00 


80009 


151-0224-00 


01121 


BB2015 


01121 


BB2025 


01121 


BB2015 


01121 


BB2025 


01121 


CB2035 


01121 


CB1025 


01121 


BB2025 


01121 


BB2025 


01121 


CB4715 


01121 


BB1515 


01121 


BB5605 


01121 


BB1515 


01121 


BB5605 


32997 


33S6F-T04-503 


01121 


CB3035 


01121 


CB4715 


32997 


3386F-T04-252 


01121 


CB1535 


01121 


CB1025 


01121 


BB3915 


01121 


BB4305 


03888 


125R250T56R40D 


91637 


MFF1816G10002F 


91637 


MFF1816G10002F 


01121 


CB3251 


omi 


EB7505 


01121 


EB7505 


01121 


BB2015 


01121 


BB4715 


01121 


BB3905 


01121 


BB9105 


01121 


BB3015 


91637 


MFF1816G48R70F 


01121 


BB3315 



REV F. JAN 1980 
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Roplaceabis Electrical Pale— 7814 



_ Tektronix Serial/Model No. 

Ckt No. Part No. Eff nem, 



R74 


317-0181-00 


B090945 




RES. 


R75 

P.76 

R77 


317-0200-00 

317-0470-00 

317-0202-00 






RES. 

RES. 

RES. 

RES. 

RES. 


R78 

R79 


321-0069-00 

317-0181-00 






R80 


317-0202-00 


BOlOlOO 


B090944 


RES. 


R80 

881 

R82 


317-0821-00 
317 -01 11-00 
317-0301-00 


B090945 


RES. 

RES. 

RES. 

RES. 

RES 


R83 

R34 


321-0067-00 

317-0331-00 


BOlOlOO 


B090944 


K64 


317-018.-00 


B090945 


RES. 


RS5 

R86 

RS7 

888 

K89 


31 7-0200-00 
317-0':7C-00 
317-0202-00 
321-0069-00 
317-0181-00 






RES. 

RES. 

RES., 

RES., 

P^S., 



R90 

R90 

R91 

R92 

RlOO 

RlOl 

pa 02 

R103 

R104 

R105 

R106 

R107 

RIOS 

R109 

Rlin 

Rill 

R114I 

Rini 

R119 

K121 

E122 

;P.124| 

RUSl 

R126 

R127« 

R128» 

RllO 

R130 

R131 

R132 

R133 
R133 
HI 34 
RI34 
R13S 
R136 
HI 37 

HI 39 



317-0202-00 
317-0821-00 
317-0201-00 
317-0471-00 
31 1-0546-00 
321-0452-00 
321-0414-00 
321-0385-00 
321-0356-00 

321-0318-00 

321-0289-00 

321-0260-00 

321-0222-00 

311-1527-00 

315-0244-00 

315-0183-00 

311-1162-00 

311-0963-00 

315-0223-00 

315-0103-00 

311-1162-00 



311-1462-00 

311-1265-00 
.311-0644-00 
311-1267-00 
3! 1-1261-00 

321-0306-00 

321-0402-00 

321-0285-00 

315-0183-00 

321-0306-00 

321-0297-00 

321-0306-00 

311-0328-00 



BOlOlOO 

B090945 



B090944 



Name & Descriptio n 

RES . , FXD , CMPSN : 1 80 0H.“. , { NOM VALUE 3 , SEL 



Mfr 



RES. ,FXD 
RES. ,FXD 
RES. ,FXD 
RES. , FXD 
RES . ,VAR 
RES., FXD 
RES., FXD 
RES. , FXD 
RES., FXD 



,CMPSN;2K OHM, 52,0. 125W 
i,CMPS!J:820 OHM, 52,0. 125H 
.CMPSN: 200 OHM,52.0. 125H 
,CMPSN:470 OHM,52,0. 125W 
;,NONWIR:10K OHM.202 ,0. 75W 
i,Fll^:499K 0HM,12,0. 125W 
,FILM:200K OH.M,12,0.125M 
.FILM: 1008 OHM. 12,0. 125W 
,FILM:49.9K OHM, 12,0. 125U 



BOlOlOO 

B050429 



BOlOlOO 

B050429 

BOlOlOO 

B050429 



B050428 

B050428 

B050428 



RES. .FXD, FILM: 20K OHM, 12,0. 125W 
RES., FXD, FILM: lOK OHM, 12,0. 125M 
RES. ,FXD,FILM:4.99K OHM, 12,0. 125W 
RES. ,FX0,FILM:2K OHM, 12,0. 125U 
RES. ,VAR,N0NWIR:PNL,50K OHM.O. 5W.W/SW 

RES. , FXD, CMPSN :240K OHM, 52,0 75w 
RES., FXD. CMPSN: 18K OHM,52.0.25W 
RES. ,VAR,N0NWIR:2 X lOK OHM, 102, IW 

RES. ,VAR,WW;PNL,5K OHM.0.25W 

RES. , FXD, CMPSN: 22K OHM,52,0.25W 
RES. , FXD, CMPSN: lOK OHM,52,0.25W 
RES. ,VAR,N0NWIR:2 X lOK OHM, 102, IW 



RES. ,VAR,N0NWIR: lOK XlOK X300K OHM.O. 5U 

RES. ,VAR,N0NWIR:2K OHM. 102,0. 50H 
RES. ,VAR,N0NWIR:20K OHM, 102,0. 50W 
RES. ,VAR,N0NWIR:5K OHM, 102,0. SOW 
RES.,VAR,NONWIR:500 OHM, 102,0. SOW 

RES. ,FXD,FILM:15K OHM, 12,0. 1 25W 
RES. , FXD, FILM: 150K OHM, 12,0. 12SW 
RES. , FXD, FILM:9.09K OHM, 12,0. 125W 
RES., FXD, CMPSN: I8K OHM. 52,0. 25W 
RES. , FXD, FILM:15K OHM. 12,0. 125W 
RES., FXD, FILM; 12. IK OHM, 12,0. 125W 
RES. , FXD, FILM: 15K OHM. 12,0. 125W 

RES. .VAR.NONWIR: IK OHM, 202 



Code 


Mfr Part Number 


01121 


BB1815 


01121 


BB2005 


01121 


SB4705 


01121 


BB2025 


91637 


MFF1816G51R10F 


01121 


6BIS15 


01121 


BB2025 


0112! 


BB8215 


01121 


BB1115 


01121 


B33015 


91637 


MFF1816G48R70F 


01121 


BB3315 


01121 


B31815 


01121 


BB2005 


01121 


BB4705 


01121 


BB2025 


91637 


SFF1816G51R10F 


01121 


BB1815 


01121 


BB2025 


01121 


BB8215 


01121 


BB2015 


01121 


E34715 


80009 


311-0546-00 


91637 


MFFI816G49902F 


91637 


MFF1816G20002F 


91637 


MFF1816310002F 


91637 


MFF1816G49901F 


91637 


MFF1816G20001F 


91637 


MFF1816G10001F 


91637 


MFF1816G49900F 


91637 


MFF1S16G20000F 


01121 


11M338 


01121 


CB2445 


0112! 


CB1835 


12697 


381-CM39691 


01121 


W-7577A 


01121 


CB2235 


01121 


C&1035 


12697 


381-CM39691 


01121 


12M437 


32997 


3329P-L58-202 


73138 ! 


EOOEL 82P 



32997 

32997 

9 '.637 
24546 ' 
91637 
01121 
91637 
91637 
91637 



3329P-L58-502 

3329P-L58-501 

MFF18I6G1S001F 

NA55D1:03F 

MFF1816G90900F 

CB1835 

MFF1816G15001F 

MFF1816G1210IF 

MFF1816G15C01F 



01121 W7365 



@-10 
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Tektronix Seriai/Model No 
tktNo. Part No. Eff Oscont 



R140 

R14t 

Rt42 

R14^ 

R146 

R147 

R148 

R148 

R!49 

RI50 

R151 

RI52 

R!53 

R154 

K155 

R’56 

R1S7 

R158 

R159 

R160 

R161 

R162 

R163 

R164 

RI65 

RI66 
R169 
R170 
R!7! 
R172 
R173 
R174 
R173 
R176 
R!77 , 

R178 

R!80 

R181 

R182 

R183 

R190 

R191 

R191 

R196 

R201 

R202 

R203 

R204 

R207 

R209 

R210 

8211 

R212 

R214 

R218 

R219 

R220 



321-0247-00 

321-0383-00 

321-0383-00 

321-0347-00 

311-1324-00 

311-1390-00 

313-0101-00 

316-0101-00 

321-0239-00 

321-0328-00 

321-0452-00 

321-0414-00 

321-0383-00 

321-0356-00 

321-0318-00 

321-0289-00 

321-0260-00 

321-0222-00 

311-1327-00 

315-0304-00 

313-0471-00 

313-0223-00 

313-0104-00 

313-0104-00 

313-0104-00 

315-0104-00 
311-0963-00 
313-0332-00 
313-0392-00 
315-0822-00 
U 3-0203-00 
315-0312-00 
321-0289-01 
321-0347-00 
321-0289-00 

311-1318-00 

321-0289-00 

321-0385-00 

321-0260-00 

311-1043-00 

321-0238-00 
321-0236-00 
321-0298-00 
311-0467-01 
313-0470-00 
321-0239-00 



Name & Description 



BOrOlOO B010145 
B010146 



B'JlOIOO 

B050429 



B030428 



321-0239-00 
317-0101-00 
315-0102-00 
31 1-1239-00 
313-0102-00 
321-0083-00 

311-1239-00 

313-0122-00 

313-0102-00 

313-0202-00 

313-0622-00 



XB050429 



XB030429 



RES. ,FXD.FTLM;3.65K OHM, IZ.O. 123W 
RES., FXD. FILM: lOOK OHM, n,0.l25H 
RES., PXD, FILM: lOOK OHM, 12,0. 123W 
RES. ,FXD,FILM;40.2K OHM, 12,0. 125W 

RES. ,VAR,WW:10K OHM,52,2H 
RES.,VAR,N0NHIR:10K OHM, 102, IW 
RES.,FXD,CMPSN:100 OHM,32,o!25W 
RES. ,FXD,CKPSN; 100 0HM,{N0M VALUE) SEL 
RtS. ,FXD,F1LM:3.01K OHM, 12,0. 125w’ 
RES. ,FXD,FILM:23.3K OHM, 12,0. 123W 

RES. ,FXD,FILM;499K OHM, 12.0. 123W 
RES. ,FXD,FILM;200K OHM, 12,0. 123W 
RES. ,FXD, FILM: lOOK OHM, 12,0. 123W 
RES. ,FXD,FILM:49.9K OHM, 12,0. 125W 
RES. ,FXD,FILM:20K 0RM,12,0.125W 

RES., FXD,FILM;10K OHM, 12,0. 125W 
RES. ,FXD,FILM:4.99K OHM, 12,0. 125H 
RES. ,FXD,F1LM:2K OHM, 12,0. 125H 
RES. ,VAR,NONW1P:PSL,30K 0HH.0.5W W/SH 
RES. ,FXD,CMPSN:300K OHM,52,0.25W* 

RES. ,FXD,CMPSN;470 OHM, 32,0. 25H 

RES.,FXD,CMPSM:22K OHM,32|o.23W 
RES., FXD,CMPSN: lOOK OHM, 32,0, 25W 
RES. ,FXO,CMPS!J: lOOK OHM, 52,0. 25W 
RES., FXD,CMPSN: lOOK OHM,52,0.23H 

RES. ,FXD,CMPSN:100K OHM,32,0,25W 
RES. ,VAR,WW:PNL,5K OHM,0.25W 
RES. ,FXD,CMPSN:3.3K OHM, 32,0. 23W 
RSS.,FXD,CMPSN:3.9K 0HM,32,0.25W 
RES. ,FX0,CMPSN:8.2K OHM,32,0.23W 
RES.,FXD,CMPSN:20K OHM, 32,0. 25W 
RES. ,FX0,CMPSN;5.1K OaM,32,0.25W 
RES, ,FXD,F1LM:10K OHM,0.52,0. 125W 
RES. ,FXD,FILM:40.2K OHM, 12,0. 125W 
RES. ,FXD,FILM:10K OHM, 12,0. 1 25H 

RES. ,VAR,N0NWI8; lOK OHM, 202, IW 
RES. ,FXD,FILM:10K OHM, 12,0. i25W 
RES. ,FXD, FILM: lOOK OHM, 12,0. 125W 
RES. ,FX0,FILM:4.99K OHM, 12,0. 125W 
RES . , VAR , NONWIR : 2K OHM , 202 , 0 . SOW 

RES.,FX0,FILM:4.73K OHM, 12,0. 123W 
RES. ,FXD,F1LM:11.8K OHM, 12,0. 125W 
RES. ,FXD,FILM:I2.4K OHM, 12,0. 1 23W 
RES. , VAR, NONWIR. SOW 
RES.,FXD,CMPSN:47 OHM, 32,0. 23W 
RES. ,FXD,FILM;3.0IK OHM, 12,0. 125W 

RES. ,FXD,FILM:3.01k OHM, 12,0. 123W 
RES.,FXD,CMPS»:100 0HM,32.0.125W 
RES.,FXD.CMPSN:1K OHM.3Z,0.25W 
RES. , VAR, NONWIR: 100 OHM, 102,0. SOW 
RES..FXD,CMPSN:1K OHH,32,0.23W 
RES. ,FXQ,FILH:7I.3 OHM, 12,0 . 1 2SW 

RES . , VAR , NONWIR : 100 OHM , 1 02 , 0 . SOW 
RES. ,FXD,CMPSN: 1.2K OHM,32,0.23W 
RES.,FXD,CMPSN:1K OHH,32,0.’23W 
RES., FXD,CMPSN:2K OHM, 32,0. 23W 
RES.,FXD,CMPSN:6.2K OHM. 32.0 23W 
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Mfr 

Code Mfr Part Numbe r 

91637 MFF1816G36500F 
91637 MFF1816GI0002F 
91637 MFF1816G10002F 
91637 MFFI816G40201F 

02111 534-9572 I03J 

12697 CK40256 
01121 CBiOlS 
01121 CBlOll 
91637 MFF18I6G30100F 
91637 MFF1816G25501F 

91637 MFF1815G49902F 
91637 MFF1816G20002F 
91637 MFF1816G10002F 
91637 SFF1816G49901F 
91637 SFF18I6G20001F 

91637 MFF1816G10001F 
91637 MFF1816G49S00F 
91637 MFF1816G20000F 
01121 11M338 

01121 CB3045 

01121 CB4715 

01121 CB2235 

01121 C31045 

01121 CBI043 
01121 CB1045 

01121 CB1045 
01121 H-7577A 
01121 CB3325 
01121 CB3925 
01121 CB8225 

01121 CB2035 

01121 CB5125 

91637 MFF1815G10001D 
91637 MFF1815G40201F 
91637 M'^F1816G10001F 

01121 llM-324 

91637 MFF1816G10001F 
91637 MFF1816G10002F 
91637 MFF1816G49900F 
01121 W7541A 

91637 MFFi316G47500F 
91637 MFF1816G11801F 
91637 MFF1816G12401F 
80009 311-0467-01 

01121 Cb4703 

91637 HFF1816G30100F 

91637 MFF1816G30100F 
01121 BB1015 

01121 CB1023 

32997 3329P-L38-101 

01121 CB1025 

91637 ^MFF1815G71R50F 

32997 3329P-L38-101 

01121 CB1225 

01121 CB1025 

01121 CB2025 

01121 CB6223 
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RepUweable Bectrictf Parls^7S14 



Ckt No. 



Tektronix 
Part No. 

315-0271-00 

315-0201-00 

315-0392-00 

315-0751-00 

315-0331-00 

315-0751-00 

315-0100-00 

315-0133-00 

315-0204-00 

315-0102-00 

311-1275-00 

315-0112-00 



Serial/Modei No. 

Eff Oscont 



3010100 B090944 
B090945 

BOlOlOO B069999X 



Name & Desc ription 

RES..PX1).CMPSS:270 01M,5%,0.25W 



RES. .FXO.CMPSN 
RE.<5. ,FXD,CHPSH 
RES. .FXb.CMPSN 
RES. .FXD.CMPSN 
RES. jFSDfCHPSa 
RES. .rSDjCaPSN 



200 Om«.5Z.0.25w 
3.9K OHM.5Z.3.25W 
750 OKH.5Z,0.25M 
33ft OHM,5Z,0.25W 
750 ram, 52,0. 25M 
10 0HM,S2.0.25W 



R232 


311-1223-00 






RES 


R233 


311-1232-00 






RES 


R234 


315-0474-00 






RES 




315-0551-00 


■ ■■ 




Has 


R236 


315-3512-00 






RES 


R237 


315-0104-00 






RES 


R238 


315-0102-00 






RES 


R239 


315-0510-00 






RES 


R240 


315-0102-00 






RES 


KR24I . 


315-0471-00 






RES 


R242 


311-1226-00 






RES 


R243 


315-0393-00 






RES 


.R244 ‘ 


315-0474-00 






PES 


R245 


315-0751-00 


BOlOlOO 


B069999 


RES 


R245 


315-0102-00 


B070000 




RES 


R246 


315-0102-00 


BOlOlOO 


B069999 


RES. 


R246 


315-0104-00 


B070000 




RES. 


R247 


315-0102-00 


BOlOlOO 


B069999 


RES. 


R247 


315-0104-00 


B070000 




RES. 


R248 


315-010' -00 


BOlOlOO 


H069999 


RES. 


R248 


315-043. 00 


B0700-ja 




RES. 


R249 


31 5-0 i 02-00 


BOlOlOO 


B069999 


RES. 


R249 


31 5-0 S2 1-00 


B0700(i0 




RES. 


P.250 


321-i;ii8^00„., 


•'■'j 1 -r i 


■«■ ■..:,:■■■ 


RES. 


R251 


316-0565-00 






RES, 




315-0105-00 






RES. 




321-0223-00 






RES. 



RES. ,FXD.CMPSa:13K Oim,52.0.25H 
RES . . FXl) . CHPSN ; 20PX OHM , 52 , 0 . 2 5M 
RES. .FXD.CMPSN: IK O<tM.52.0.25W 
RES. .VAR.N0NWtR:IM O'.’M.IOZ.O.' 7H 
RSS..FXi).CMPSK:l.lK OHM.52,0.2SW 



K]|iS. ,FXD.CMPSN:560 OEM.52.0.25W 



315-0332-00 

315-0510-00 

315^0510-00 

315-0164-00 XB070000 

315-0510-00 

315-0393-00 

315-0472-00 

315-0303-00 



315-0103-00 

315-0392-00 

315-0303-00 

315-0751-00 

^3'5-0751-00 



BOlOlOO B069999X 
BOlOlOO B069999X 



RES.. FXD. CMPSNtlK OaM. 52,0. 25W 
RES. .FXD.CMPSN: lOOK 0>W,52,0.25W 
RES. .FXD.CMPSN: IK 0HM,52,0.25K 
RES..FXD.CMPSN:100K OHM,52,0.25H 
RES.. FXD.CMPSN: 100 Oim,5Z,0.25W 
RES.. FXD.CMPSN; 4. 3K 0HM,52,0.25H 
RES.. FXD.CMPSN: IK 0HM.52.0.25H 
RES..FXD.CMPSN:820 0HM,52.0.25W 
RES..FXD,FUM;52.3K ORH.12,0. 125H . 

RES..FXD.CMPSN:5.6H 0HM.102,0.25W 
RES.. FXD.CMPSN: IM 0HM.52.0.25W 
RES..FXD,FHJI:2.05K OHM.I2.0.125W 
RES.. FXD.CMPSN: 3. 3K OHM. 52.0. 25W 
RES. .FXD.CMPSN: 51 0HM.52.0.25W 
RES..FXD.CM"«N:51 OHM, 52.0. 25H 
RES. .FXD.CMPSN: I60K 0HM,5Z,0.2SW 
RES. .FXD.CMPSN:51 0HM.5Z.0.25M 
RES..FXD.CMPSN:39K 0HM,52,0.25H 
RES..FXD.CMP«!N:4.7K OHM, 52.0. 25M 
RES. .FXD.CMPSN:30K OHM.52.0.25H 

RES..FXD.CMPSN:10K OHM.52.0.25W 
RES.. FXD.CMPSN:3.9K OHM. 52,0. 25W 
RES.,FXD.CMPSS:30K OHM, 52,0. 25H 
RES..FXD.CMPSN:750 OHM, 52,0. 25W 
RF.S.,FXD,CMPSN:750 OHM, 52,0. 25H 



315-0751-00 

315-0102-00 

315-0202-00 

315-0751-00 



BOlOlOO B059999X RES. ,FXD,CMPSN:750 OHM, 52,0. 25W 
RES. .FXD.CMPSN: IK OHM, 52,0. 25l>' 
RES., FXD,CMPSN:2K OHM, 52,0. 25W 
RES., FXD,CMPSN:750 OHM. 52,0. 25W 




Mfr 

Cede Nltr Part Number 

01121 CB2715 

01121 CB2015 
01121 CB3925 

01121 CB7515 
01121 CB331S 
01121 CB751S 
01121 CB1005 

01121 CB1335 
01121 CB2045 
, 01121 CB1025 

32997 1329P-L58-105 

01121 CB1125 

329S7 3386F-T04-251 

32997 3336F-T04-5C3 
01121 CB4745 

01121 CB5615 

01121 C55125 

01121 CB1045 

01121 CB1025 

01121 CB5I05 
01121 CGI025 

01121 CB4715 

32997 3386F-T04-252 
01121 CB3935 
01121 CB4745 
01121 CB7515 

01121 CB1025 



01121 CB1025 

01121 CB1045 B 

01121 CB1025 B 

01121 CB1045 ■» 

01121 CB1015 

01121 CB4325 B 

01121 CB1025 B 

01121 CB8215 B 

■‘■.91637 ■ MPFlBieGSEBOlF"--""—* 

01121 CB5651 

01121 CB103S B 

91637 M7F1816G20500F B 

01121 CB3325 

01121 CB5105 ^ 

01121 CE5105 B 

01121 CB1645 B 

01121 CB5105 " 

01121 CB3935 

01121 CB4725 

01121 CS.035 B 

01121 CB1035 

01121 CB3925 ^ 

01121 CB3035 B 

01121 CB7515 B 

01121 CB7515 ■ 

01121 CB7515 M 

01121 CB1025 B 

01121 CB2025 B 

01121 CB7515 ' ‘ ■ 
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Tektroni;.i Serial/Model No. 
Ckt No. Part No. Eff Oscont 



Name & Description 



R273 

R274 

F.274 

R275 

R276 

R277 

R278 



R233 
E334 
R335 
R336 
S337 

~R338 
R339 
R340 
R341 
■R342 

R343 
R344 
R34 5 

I..R3A 6 -> 
R347 

Ctes 

R350 
R351 
R352 

R353 
R354 
R355 
R356 
R357 
R358 
R359 
R360 
R361 
R362 

R363 
R364 
R365 



315-0751-P0 

313-C202-00 

31C-(j271-00 

321-0920-02 

321-0918-03 

321-0922-02 

321-0724-03 



BOiOlOO 

B070000 



HE3..FXD.OiPSN:7Sa rHM.5Z,0.25W 

B069999 8ES.,FXC',C.9?SH:2K aH}!,52,0.29H 

UES.,FXD,CMP3H;270 OHH,5Z,0.25H 
RES., FXD, FlLf!:99. 57K OIM, 0.52,0. 12SW 
RES., FXD, FILM; 109. 6K 0HM,0.25H,0. 125W 
KES..FX0,FILM:4.58K OHM.O. 52,0. 125W 
REf . ,FX0,FILM:13.SK OHM,0.25W,0.125W 



Mfr 

Code Mf r Part Number 

01121 CB7515 



R280 


315-0302-00 


RES 


R281 


315-0153-00 


RES 


R282 


315-0472-00 


RES 


R290 


315-0122-00 


RES 


R29I 


307-0113-00 


RES 


R30C 


315-0154-00 


RES 


R303 


315-0104-00 


RES 


R304 


321-0345-00 


RES 


R305 


315-0154-00 


RES 


r^.320 


315-0510-00 


RES 


U=a32I 


315-0510-00 


RES 


R322 


31 5-047? -00 


RES 


R32? 


316-0101-00 XB010146 


RES 


R330 


311-1232-00 


RES 


R331 


311-1223-00 


RES 


R332 


315-0393-00 


RES 



315-0512-00 

315-0474-00 

315-0512-00 

315-0393-00 

315-0104-00 

315-0102-00 

321-0235-00 

315-Ol'Jl-OO 

321-0289-00 

315-0153-00 

315- 0103-00 
311-1226-00 

316- 0565-00 
321-0231-00 
315-0223-00 

321-0277-00 

315-0102-00 

315-0101-00 

315-0303-00 

315-0683-00 

315-0393-00 

315-0510-00 

315-0105-00 

321-0223-00 

315-0103-00 

315-0104-00 

321-0289-01 

315-010-00 

315-0101-00 

315-0393-00 

321-0289-00 

321-0235-00 

315-0510-00 



0,CMPSS:470 OHM,5%.0.25W 



RES.,FXD,CMPSn:5.IK OHM,5Z,0.25W 
RES, ,;-X0,CMPSH:470K 0HH,52,0.25H 
RES. ,FXD,CMPSN:5.1K ORM,5S,0.25W 
RES.,FX0,CMPSH:39K OHM,52,0.25V 
Pj;S.,FXD,CMPSN:100K OHM,52,5.z5W 

RES. ,FXD,CMPSN:l!C 0HM,5Z,0.25K 
RES.,FXD,FXLM:2.74K 0KM,1%,0. 125W 
RES. ,FXD,CMPSN:100 0KH,52,0.25W 
RES. ,FXO, FILM: lOK OHM, 12,0. 125<7 
RES.,FXD.CMPSN:I5K OHM.52.0.25M 

RES. ,FXD,CMPSN:10K OHM,52,0.25W 
RES. ,VAR,N0NWIR:2.5K OHM,202,0.50H 
RES. ,FX0,CMPSN;5.6M OHK, 102,0. 25W 
RES.,FXD,FILM:2.49K OHM, 12,0. 125H 
RES.;FXD,CHPSN:22K 0HM,52,0.25H 

RES.,FXD,FILM:7.5K OHM, 12,0. 125W 
RES. ,FXD,CMPSN:1K 0HM,52,0.25H 
RES. ,FXD,CMPSN:100 OHM, 52,0. 25W 
RES. ,FXl),CMPSN:30K OHM, 52,0. 25W 
RES.,FXD.C«PSN:68K OHM, 52,0. 25W 

RE3.,FXD,CMPSN:39K OHM, 52,0. 25W 
RES.,FX0,CMPSN:51 0HM,52,0.25W 
RES.,FXD,CHPSf;:lM OHM, 52,0. 25W 
RES. ,FXD,FILM:2.05K OHM, 12,0. 125W 
RES. ,FXD,CMPSN:10K OHM, 52,0. 25W 
RES.,FXD,CMPSN:IOOK OIM,52.0.25W 
RES. ,FXD,F1LM:I0K OHM,O.52,0. 125W 
RES.,FXD,CMPSN:100 OHM, 52,0. 25W 
RES. ,FXD.CMPSN;100 OHM,52.0.25W 
RES. ,FXD,CMPSN:39K OHM. 52,0. 25W 

RES. ,FXD, FILM: lOK OHM, 12,0. 125W 
RES.,FXD,FILM:2.74K OHM, 12,0. 125W 
RES. ,FXD,CMPSN:51 OHM, 52,0. 25H 



01121 


CB2025 


31121 


CB2715 


91637 


CMF1102i6D99671 


91637 


HFF1816D10962C 


24546 


KC55C4582D 


24546 


HC55C1362C 


01121 


C33025 


01121 


C61535 


01121 


C84725 


01121 


CB1225 


01121 


CB51G5 


01121 


CB1545 


01121 


CB1045 


91637 


MFF1816G38301F 


01121 


CB1545 


01121 


CB5105 


01121 


CB5105 


01121 


CB.571S 


01121 


CBlOll 


32997 


33 16F-T04-503 


32997 


3386F-T04-251 


01121 


CS3v35 


01121 


CB5125 


01121 


CB4745 


01121 


CBS 125 


01'4i 


CB3935 


01121 


CB1045 


01121 


CBX025 


91S37 


MFF1816G274C0F 


01121 


CB1015 


91637 


MFF1816G10001F 


01121 


CB1535 


01121 


CB1035 


32997 


3586F-T04-252 


01121 


CB5651 


91637 


MFF131&824S00F 


01121 


C32235 


91637 


KrFlf:16G75000F 


01121 


CS1025 


01121 


CB1015 


01121 


CB3035 


01121 


CB6835 


01121 


CB3935 


01121 


CB5105 


01121 


CB1055 


91637 


MFF1816G20500F 


01121 


CB1035 


01121 


CB1045 


91637 


HFF1816G10001D 


01121 


CB1015 


01121 


CB1015 


01121 


CB3935 


91637 


MFF1816G10G01F 


91637 


HFF1816G27400F 


01121 


CB5105 
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^pieeesbte il&ctrieel P{uls-^7S14 



Seriai/Model No 
Eff Dscont 



Ckt No 


Tektronix 
Part No. 


R366 


321-0720-03 


R367 


321-0986-07 


V’- ^ 8368 


321-0966-03 


R369 


316-0101-00 


P.37C 


321-0923-02 


R371 


321-0385-00 


E372 


321-0644-00 


E373 


321-0924-02 


R374 


321-C318-02 


R375 


321-0924-02 


R376 


321-0921-02 


R377 


321-0919-03 


R37S 


301-0182-00 


R380 


311-1275-00 


R381 


3M-1275-00 


it3S2 


315-0472-00 




315-0101-00 


|>364 


316-0685-00 


R385 


31 5-0106-00 


R3S6 


315-0102-00 


R387 


315-0102-00 


R388 


315-0564-00 


R389 


315-0103-00 


• P.390 


315-0682-00 


R39I 


315-0103-00 


R392 


315-0105-00 


P.393 


315-0682-00 


R394 


315-0224-00 


R396 


315-0472-00 


R41. 


315-0474-00 


R411 


315-0302-00 


R412 


321-0171-00 


S41 3 


315-0752-00 


R420 


315-0331-00 


R421 


3!5-n>;i-oo 


R422 


315-0511-00 


R423 


315-0511-00 


E424 


315-0912-0 1 


R425 


315-0513-00 


\jii26 


321-0)71-00 


R427 


315-0511-00 


R430 


315-0102-00 


R431 


315-0112-00 


R432 


315-0561-00 


R433 


331-0247-00 


R4 34 


315-0106-00 


R435 


315-0334-00 


R436 


315-0125-no 


R437 


315-0)06-00 


R438 


315-0100-00 


R439 


321-0239-00 


R440 


321-0385-00 


R441 


321-0385-00 


R442 


321-0347-00 


R450 


321-0289-00 


R451 


321-0239-00 



XBO 70000 



Name & Description 



RES.,FXD,FH.M:60K OHM,0.2S2,0. 125W 
RES. ,FXD,FILM:2SK OHH.O. 1%,0. 12SW 

RES. ,FXD,FILM:40K OHM.O. 252,0. 125H 
RES. ,FX0,CMPSN:100 OHH, 102,0. 25w 
RES. ,FX0,FILM:25.1K OHM.O. 52.0. 12SW 
RES. ,FXD, FILM; lOOK OHM, 12,0. 125H 
RES. ,FXO, FILM: lOOK OHM,0.252,0. 125W 
RES. ,FXD,F1LM;40K CHM,U.52,0.125W 

RES. ,FXD, FILM: 20K OHM,0.52,0. 125H 
RES. ,FXD,FILM:40K 0HS,0.52,0. I25W 
RES. ,FXD, FILM: 11 .07s OHM,0.5X,0. 125W 
RES. ,FXD,FILM.-1.107K OHM, 0.25? 0.i25W 
RES.,FXD.CMPSH:1.8K OHM,5Z,0.5W 

RES. , VAR, N0NWIR:1M OHM, 102,0. 50H 
RES . ,VAR,NOIJMIR: >M OHM, 102,0. SOW 
RES. ,FXD,CMPSN:4. 7K OHM.52,0.25W 
RES.,rXD,CMPSN:100 0HM.52,0.25W 
RES.,FXD,CHPSK:6.eM OHM, 102,0. 25H 

RES. ,FXD,CMPSK:10M OHM, 52 0 25M 
RES.,FX0,CMPSN:1K 0KM.52,0.25W 
RES.,FXD,CHPSN:1K OHM,52,0.25W 
RES.,FX0.CMPSH:560K OHM, 52 0 ^S'-' 
RES.,FXO.CMPSN;10i: OaM,52,0.25M 



RES. .FXD.CMPSS 
RES. ,FXD,CMPSK 
RES. .FXD.CMPSS 
RES. .FXD.CMPSS: 
RES., FXD.CMPSS: 
RES. .FXD.CMPSS: 



6.8k 0HM.52.0.25W 
lOK OHM.52.0.25H 
IM OHM.52.0.25W 
6.8 k 0HM.52.0.25W 
220K OHM, 52,0. 2 5U 
4.7K OHM, 52,0. 25W 



RES. .FXD.CMPSS :470K OHM,52,0.25W 
RES. .FXD.CMPSS :3K OHM.52.0.25W 
RES. ,FXD,FILM:590 OHM,12,0. 125W 
RES., FXD.CMPSS: 7. 5K OHM,52.0.25W 
RES. .FXD.CMPSS: 330 OHM, 52,0. 25w 

RES. .FXD.CMPSS: 510 OHM,52,0,25W 
RES. .FXD.CMPSS: 510 OHm'52,o!25W 
RES., FXD.CMPSS: 510 OHM. 52.0. 25W 
RES. ,FXD.CMPSN:9.1K OHM.52.0.25W 
RES. .FXD.CMPSS: 51K OHM . 52 ,0, 25W 

RES. ,FXD,FILM:590 OHM. 12.0. 125W 
RES. .FXD,CHPSS:510 OHM, 52.0. 25W 
RES. .FXD.CMPSS: IK 0rfM,52,0.25W 
RES., FXD.CMPSS:!. IK OHH.52.0.25W 
RES. .FXD.CMPSS; 560 OHM.52.0.25W 

RES. ,FXD.FILM:3.65K OHM, !2,0. 125W 
RES. .FXD.CMPSS: lOM OHM, 52,0. 25W 
RES. .FXD.CMPSS: 330K OHH.52.0.25W 
RES. .FXD.CMPSS: 1 .2M OHM.52.0.25W 
RES . , FXD , CMPSN ; 1 OH OHM , 52 , 0 . 2 5W 

RES. .FXD.CMPSS: 10 OHM, 52,0. 25W 
RES. ,FXD.FILM:3.01K OHM, 12 .0. 1 25W 
RES. , FXD, FILM : iOOK OHM, 12 ,0. 1 25W 
RES. , FXD. FILM: lOOK OHM, 12.0. 125W 
RES. ,FXD,FILM:40.2K OHM, 12,0. ! 25W 
RES. , FXD. FILM: lOK OHM, 12,0. 125W 
RES. , FXD, FILM: 3.0 IX OHM, 12,0. 125W 



Mfr 

Code 


Part Number 


91637 


MFF1815D60001C 


91637 


HFF1816C25001B 


91637 


M?F18i5040001C 


01121 


CBlOll 


24546 


SC55C2512D 


9153T 


MFF1816G!0002F 


91637 


MFF1816C10002C 


24546 


HC55C4002D 


9163^ 


MFF1S16D20001D 


24546 


SC55C40020 


91637 


CSFU0216Dil071C 


7 5042 


CE.AT2-U070C 


01 121 


ES1825 


32997 


3329P-L58-105 


32997 


3329P-..56-105 


01121 


'B4725 


01121 


CB1015 


01121 


CB6351 


01121 


CBI065 


0112! 


CB1025 


01121 


CB1025 


01121 


CB5645 


0U21 


CB1035 


01121 


CB6825 


01121 


CB1035 


01121 


CB1055 


01121 


CB6S25 


01121 


CS2245 


01121 


CB4725 


OlUl 


C34745 


01121 


CB3025 


91637 


M?nS16G590R0F 


01121 


C37525 


01121 


CS3315 


01121 


CB5115 


01121 


CB5I15 


01121 


CB5115 


01121 


CB9125 


01121 


CB5135 



91637 MFF181OG590R0F 
0112! CB5115 

01121 C31025 

01121 CB1125 

01121 CB5615 

91637 MFF1815G36500F 
01121 CBin65 
01121 CB3345 

01121 CB1255 

01121 CB1065 

0112'; CBI003 
91637 MFF1816G30100F 

M637 MFF1816G10002F 

9' 037 MFF1816G10002F 

S1637 MFFI816G40201F 

91637 HFFI816G1000IF 
91637 MFF1816G30100F 
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Hepiscepbi® EiecSrfcs! Psrts— 7S14 



i eKiromx 
Kt No. Part No. . 

^0 02 S-P33S-00 

‘■3 OOl-nOSH-C'.p 

^ 1 ^ - -P ’ "5 _ t'} I-'. 

>21 -0?^^ *00 

^>6 3 s-n:i* i-oo 

313-0^70-00 

'S 3 L I - 1 263-0.0 

- " 313-0302-uG 

t>0 , -00 

'lO-OIOf-On 



-3 ‘3-0 311-00 
3: 3-n'3t? ■ -on 
■'-^5, 3 I 3-056 1 -00 

^-69 3 13-0} 00-00 

321-0239-00 
313-6>li-00 
225-00 
31 ^ — 02 -» 2 -bo 
•■.,?_ -Ot 5-0242-00 



Senal/ModeiNo. 
ttt Dsconi 



Name a Description 



2 - V— OCO.-^rrOG 



•• sc 7 1* 


3! 5-Di 22-00 


• K-4. 7 


3 1 : "J-.-iQ 


7 S 


^ 3:5-0:22-00 


S^-SO 


315-0564-00 


: 


.315-02'5--00 




315-o:s;_oo 


X- ! 


3; 5-0 10 1-00 


FC-2 


3 1 5-0203-00 


■ 


3 1 5-0242-00 


K' : ■ 


H5-0471-0Q 




3 15-0! 85-00 


“• 3 2 


3 ! !-! 255-00 


•F32 7 


325-051 2-00 


K3:; 


315-0153-00 


* 


32 1-2265-00 


^ 


311-1 26-R-O'O 


F ? i 


3 1 5-0 12 6-00 


F 3 3 7 


325-0125-00 


F ? 3 } 


3I5-!)i06-oo 


F ) 3 


315-0334-00 


.■'i3 3 


315-nio;-oo . 


V* 3 3 1 


31 6-n;o2-no 


F ^3 2 


315-0471-00 


*1 •; 


3 ; 5-022 i-nn 


73., t: 


3 ! 5-0 1 5-1 -no 


V 5; 


>! =--0472-00 


r 4, - 


1 6-:>4 7 2-OG - 




3 1 S-OC72->'.'n 


■3. -: 


31 ^-0103-00 


—Si 


7iS-o[os-on 




3 ! S-OS i 2-00 



FILM: 25 . 5K 0‘LM , 1 J ,0 . ! 2SW 
S" S . , r XO.FILM: !0:< OHM, 1 L ,0. ISS'H 
FLS. ,FXD,CMPSK:1GK OKM,5L,0.2 3;,- 

* 1 ^-0, F i LM : 52 . 3K GH*^ IS 0 
RFS. ,FXD.CMPSS;240 0KM,52.0.25« 
.PES. ,FXD,CM?SN';47 OHM,52 ,0. 25U’ 
■pES. ,V.4?..N’0S’VtH: IF, OHM, 102,0 50K 
RES . , FXD , CMPS.X : 3K OHM , 5% , 0 ! 2 5w' 

R-S. ,5’.PR,N0'P.iia; 500 Ohm , lo; , o . 5ov 
P.ES. ,FXD,CM?SN:3i- OHM , 5>. ,0 . 25V 
P.p . , FXO _ CM? SX : 1 X OH.M , 52 , 0 . 2 5W 
Kr.S . ,FXD,CMPSK : IK OHM, 5S , 0. 25W 
P—5. .FX0,CM:^SN* 100 0^*^ 5*' A 

:<ES. ,FXD,CMP3;;: 240 OH.M.5S,0.?5w 
PES,,FXD.CMP3X:5I0 OKm'5S^o!25« 
PES..,FXD,CM?SX;360 OKM, 57. !o. 25V 
RES. ,'XD,CMPS 360 OKm’57'o!25W 
RES. ,FXD,CM?S.X: 10 OKM, 5S, 0.25V 

P-5 • ,HXD , FILM : 3 . OIX '’HM,1S 0 '?5V 
RES . , FXD , CMPS.S- : 5 1 0 OKM , 5S *6 . 2 5V ' 
RES. ,\'.5R,K'0XV1R; IM ohm.OOS 0 50V 
RES. ,FXD,CM?SN:2.4:< OhM^SS^O ! 25V 
RES. ,EXD,CM?3H;2.4K, 0HM,5S ,0.25V 

RES. ,FXD,CM?S.';: 200K OHM,57.,C.25W 
pS. ,?XD,CMPSX:1.2K 012H , 52 [o !25W 
RiS . , EXD ,CMPSS : 9 . 1 K OHM, '2 0 ^5W 
RES. ,FXD,CM?SN: ! .2K OH.m7/’o’ 75« 
RES. ,FXD,CM?SN:560;< OHM,’5S’o'25W 

RES, ,FXD,CV?SS;2.7M 0'rfM,52, 0.25V 
pp. ,FXD,.CM?S.N: 150 0HM,5%,6.25W 

RES. ,FX0,CM^3N; !00 O.HM, 52 ,0. 25V 
RES. ,FXD,Cm'?SN::ok ohm ’ 52 ’o! 25V 
RES. ,FV0,C.M?S.X:2.4K OHM , 52 ,o'25V 

RES. ,FXO,CM?SN:470 OHM,52,0.25W 
•RES. ,FX.D,CMPSS- l.RK OHM, 52, 0.25V 
Rt3. ,V.A*\,S0N>.'It<:2K OHM, 10^ 0.30V 
Sc,S ,, FXD, CM?3N*: 3. IK OHH, 3*; ,0 . '‘3W 
RES. ,FXD,CM?SN': ISK OHM, 52.0. 2W 

P-S . , V.AR, XONV: R: 2K oh.m ^ 
pS . ,V.Ak , XON-VIR : I OK OHM ,102,0. 50W 
P-5. ,FX0,CM?SN': lOM OHM, 52,0. 25V 
RES . , FX.0 , CMPS.N : 1 . 2M OHM ,52,0.2 5V 
RES . , Fxn , CMP.SN ; ! OM OHM , 52 , 0 . p'vv 

RES. ,FX.O,CMPSN; 330K OHM, 5.2 ,0. 25V 
RES. ,FXD,CMPSS: IK O.HM , 52 ,0 .’ 25W 
RES . , FXD . CMPSS : ; K OHM ,52,0.25V 
Rp. ,FXD,CK?SS:470 OHM. 52, 0.25V 
RtS . , FXD . CMPS.'i ; 220 OHM ,52.0.2 5V 

RES ., FXD, CMPSS' : 1 50 OHM, 52, 0.25V 
RES. ,FXD,C*MPSN:4: 7K :*HM , 52 , 0 : 25v 
RES . , F.XD , CMpR,s’;:i ^ 7i( OHM, 52 0 '*5V 
RES . , FXn , CMPSS ; 4 . ?K .'.'•r-M ,52,0.2 5V 
RES. ,FXD,CM3S.S: lOK OKM, 52,0. 25V 

RE-S. , FXD, CMPSS; IM OHM. 52,0. 25V 
RES. ,KV!),cmpsN; 5. IK oHM 52 



Code Mtr Part Numbe r 

91637 MFF!816G2550iF 
91637 MFF1B16G10001F 

Oii2! CB1035 

91637 MFFlS15G5230iF 
CU21 C52415 
01122 CS4705 

529S7 3329P-L5S-102 

0:121 C33025 ' 

32997 3129P-L5S-50’ 

C112I C53025 

01121 C?i 07 ^ 

0112! CB1025 



''-•‘41 LS24I5- 

0112! C35115 

0U21 C53515 

Cn2! CB3615 
01121 CS1C05 



91637 


MFFiSi! 


01121 


CB5115 


32997 


3329?-' 


O' 120 


CB2425 


■ 0 n 2 ! 


GB2425 


01121 


CB2045 


01121 


CB1225 


S/ . A • X 


C59125 


01121 


C31225 


01221 


C55645 


03121 


C32755 


01121 


C315 1 5 


0 ^ ' ? 1 


C61015 


01121 . 


C22035 


01121 


C32425 


01121 


CB47i 5 


0H21 


CB1S35 




3379P-L 


01121 


CB5i25 


01121 


G31635 


32957 


3329?-':,= 


32^97 


3329?-L: 


01121 


CE10&5 


’ 2 12^ 


CB!255 


01121 


CB1065 


01121 


■G63345 


01121 


CBi025 


0iI2). 


C31025 


01''’* 


■CB47i5 


01 121 


C32215 


01121 ' 


C3! 5 1 5 


0 1 1 1 


C - .725 


0112 1 


CB-725 


01121 


CB-725 


0H21 


C31035 


0 1 1 2 1 


CB’055 


01,i2I 


C35I25 
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Repfsceabie Eiectricai Parts — 7S14 



Cki No. 


Tektronix ! 
Part No. 


j 


315-0 ?'93-6o 


RSQ-4 


315-0102-00 


F 3 I 7 


32 ! -0335-00 


Rc i . 


321-331S-00 




" 321-0260-00 


Kv ; i 


321-0327-00 


F6 1 4 


321-0318-00 


V *J =\ 


303-0332-00 


■ n r\ 


315-0510-00 


K '21 


3 15-05; 0-00 


F*:? / 1 , 


321-0058-00 


r. j 3 2 


■ 321-006S-00 


F633 


301-0470-00 




32;-006F-n0 




321-0066-00 


'•635 


321-0193-00 


R 6 5 7 


321-0193-00 




303-0332-00 


Jroo 


31.5-0103-00 




315-0102-00 




315-0102-00 


F703 


321-0231-00 


R704 


315-0132-00 


F70S 


32 1-02 3 : -00 


R7 :j5 


315-0510-00 




3i3-0,i03-00 , 


R70*i 


315-0103-00 


•'R709 


315-0510-00 


»7 ” f) 


3! 5-0103-00 


R711 


315-0103-00 


H7 • 


321-0251 - 60 ■ 


S7 i 3 


32i-031S.-;.'r. 


R7i3 


3:5-0153-2 ; 


R720 


315-0123-00 


F72 1 


321-0251-00 


KT"'7 


32!-:)374-00 


R730 


315-0103-00 


R73! 


321-0164-00 


R7 32 


32 1-03 14-00 


^33 


321-0289-00 




321-0289-00 


J// 3 3 


321-0326-00 


9*35 


321-C264-00 




315-0393-00 


9812 


3 1 5-0 1 54-00 


9SI3 


315-0753-00 


R3 1 4 


315-0154-00 




32 1 -0344-00 


R616 


315-0753-00 


R B I 7 


3 15-0 154-00 


9821 


315-0753-00 


H822 


321-0144-00 


u 


3 1 5-0! 54-00 


;'.H24 


115-0753-00 


RB 2 S 


3 ! 5-0 1 54-00 


b:* ] 


321-0296-00 



Dsconv 



8-1S 



3010100 b0604- 

6060494 



Name & DescfiDtion 



RES . . FXD .CHPSS ; 09:< OHM , 65 ,0 . 25V 
RES. ,"XD,TM?S.')t IX OH.M .52 ,0 . 25-.' 
RES. ,F.XD,riLM;30. IK OHM , it , 3 . 1 25W 
RES. ,FXD,F1L.M:20K OiEM, U , 0. 1 25W 
RE.5. ,FXD,FU.M:4.99:< OHM, IS,0. 12SV 
RES . ,F.XD,FILM;2i. 9K OHM. 11,0. 125W 
,FXD,FI1.M;2CK OHM, 12,0. 125V 
RES . , FXD , CMPSN : 3 . 3K OH.M , 5* , !w 



RES . , FXD , CMPSK ; 5 1 OHM ,52,0.2 5V 
RES . , FXD , GKPSS ; 5 1 OHM 1 52 ] 0 . 2 5W 
RES. .FXD.FILM:i9.9 OKM. 12 ,0 . 1 25V 
RES . , FXD , F I LM ; 49 . 9 OKM , 1 2 , 0 . ■ 7 5 V 
REF. ,FXD,CM?SN;47 OHM, 52, 0.50V 



Rr.5 . , F.XD .FILM : 49 , 9 QKH,12 O.J75'„- 
•RES. ,FXD, FI I M: 49 . 9 OKM , 1 2 ,0 . 1 25V 
RES ., FXD, FILM; IK OHM, ‘2,0.125V 
RES. ,FXD,FILM:1K OHM, 12 ,0. 125V 
RES . , FXO . CMPSS : 3 . 3K OHM ! 52,1V 



RES. .FVD.CHPSN; lOK OHM. 52 ,0. 25V 
lES. .FXD.CMPSM: IK OHM, 52, 0.25V 
RES . , FXO , CMPSN ; 1 K OHM ,52,0 .25V 
RES. ,FXD.FILM:2.49K OH.M, 12 ,0 . 125V 
RES. , FXD, CMPSN : 1.8K OHM, 52, 0.25V 



P.ES. ,FXD,F!LM;V.49k O.HM , 12 ,0. • 23V 
RES . , FXD , CMPSN : S I OHM, 5% 0.2SW 
RES . , FXD , CMPSS : 1 OK OKM ,52,0.2 5W 
RES. , FXD, CMPSN : 1 OK 0HM,52 jo.25’V 
RES. , F.XD, CMPSN: 51 OKM, 52,0. 25W 



RES. ,FX ;,CMPSS:10K OHM, 52, 0.25V 
,R£S..,?XD, CMPSN: lOK OKM, 52, 0.25V 
RES. ,FXD,FIL.M:4.Q2K OHM, 12 O.I25V 
P.ES. , FXD, FILM:20K OHM , 12 ,o! 125W 
RES. , FXD, CMPSS: 15K OHM, 52, 0.25V 
RES . , FXD , CMPSN : 1 2K O.HM , 52 , 0 . 2 5V 



3010100 606ii493X 



RES. ,FXD,FIUM;4.02K OHM. 12,0. 125V 
RES. ,FXD,F1LM:76.8K OHM. 12,0. 125V 
RES. , FXD, CMPSN: lOK OHM, 52, 0.25V 
RES . , FXD, FILM: 499 OH.M, 12,0.125V 
RES. ,FXD,FILM: 18. 2K OHM, 12,0. 125V 



3010100 5060493X 

3n;oion 3O6Q493:; 



RES. ,FXD,FILM: lOK OHM , 12 ,0 . 125V 
RES. ,FX '.FILM; lOK OHM, 12,0. 125V 
RES . , FXD, FILM; 24.3 k OKM, 12.0. 12 5W 
P.ES. , FXD, FILM: 5.49K OHM, 1 2 ,Q. 125W 
KES. , FXD, CMPSN: 39K OKM, 52,0. 25W 



RES. ,FXD,CMPSN;150K OHM, 52,0. 2 5W 
RES. ,FXD,CMPSN:75K 0HM,52,0,25W 
RES. , FXD, CMPSN: 1 50K OHM,52,0.25W 
RES. ,FXI’,FILM;37.4K OHM, 12,0. 125V 
RES. , FXD, CMPSN ;75K OHM,52,0.25W 



,FXD,CMPSN: I 50K OHM, 52, 0.25V 
RES. . FXD. CMPSN; 7 5K 0KM,52,0.25H 
RES. , FXD.FiLM; 37.4K OHM. 12,0. 125W 
RES. , FXD, CMPSN : 150K 0HM,5%,0.25W 
RES. ,FXD,CMPSN:75K OH.M, 52, 0.25V 



RES. , FXD, CMPSS : 150K 0HM.52,0.25W 
RES. .FXD.FILM: 1 1 .8K OHM, 12 ,0 . I25W 















C. 

-I 3. 



Ccc 



M’f Par* Nurrrbc 



01121 

0U3L 

VI637 

9153? 

9:537 

9163-7 

91537 

0U21 



C6393S 
C 5 1 0 2 5 

>:Fri5I5C30*0:F 
VFFI515G20001F 
MFF!5l6Gii990GF 
* 1 Fr ! 515C29901 ? 
HFFI5I5G2000IF 
053323 



01121 


C33l?3 


1 t -7 ^ 




9 •.67.7 


HFF 1 5: 


9163^ 


M~Fi516G49S90r 


n ? i o j 


* S4703 


9163' 




91697 


MrF1516C49R?0F 


91637 


'■<?"! Si-iGlOOOOF 


91637 


M"?I516CiaOOO- 


••31121 


GS1325 


Oli2i 


C31035 


r» ; 2 *> •» 


CB1-D23 


0212! 


CS1025 


91637 


MF.-2516G24900? 


01 • 7 ’ 


C31S25 


9 ; 6 3 7 


.MFr; = 16C24900F 


Oil-I 


C35105 


01221 


C31-j3> 


0112: 


C51035 


0 i i 2 i 


C55105 


01 1 2 1 


C5 1 -j 3 3 


Oi!2i 


C5303S 


91637 


HTTl 8 ' 


91637 


MFF1S16G20001F 


01121 




01121 




91637 


HFF1S16-G40200F 


51637 


MFF!B!6G76SClir 


01 i ' 


C5:0;3 


91637 


hr r i 51 6G>*99F0? 


91637 


MFnS16GiS20iF 


91637 


MFr 1516G1000- ^ 


91637 


Mr* iSIBGlOODir 


91637 


H?F1 51 -302430!? 


91637 


M?-rl826G54900F 


01121 


C53935 


0 ? T ? 1 


C5I345 


0112! 


C57333 


01121 


C51545 


91637 


MFr lSi6C374QI ' 


0122! 


C57333 


0II21 


C51545 


01121 


C37 533 


91637 


MFFI* 16037401" 


0112! 


C5 1 545 


01121 


CB7535 


0112! 


CB1545 


91637 


MFF 1 5 1 6G 1 1 SO 1 F 
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fiepisoesbis Efsctrlca! Parts— 7S14 



leMtonix Senai/tdodei No. 
Ps;' No E‘; Dscon* 






'y : 

5i 5-Oi ^4-00 

3 : 5~a: 7.4-no 

7 i s-n I 'o^-nn 

' ]■ I >-04 33-00 
3I5-07S3-00 
si >-043 5-00 
3 3 ! -O'; 3 A-on 
317-0134-00 

t : >-On ‘ 1-0.0 

3 ! 7 —'0 3 ' 3-00 
3; j-0! Si -00 
3:!-03ii-00 

' i S-07S3-00 
;:i-0'iii-00 
s:s-o7Sj-oo 

' 3iS-0lOj-00 
3 1 5-0 104-00 

_:'iS-0753-aa_ 

t!s-o:si-oo 

3IS-JT53-O0 

■J:!-03ii-00 

31S-0iSi-00 

3 i 3-0; Si-00 
3! S-O'SS-OCI 
315-0303-00 - 
315-0303-00 
321-0356-00 

315-0753-00 
1! 5-0303-', 0 
3!5-015i-00 
321-0356-00 
3i5-0!5i-00. 

32!-03ii-00 

.315-0154-00 

315-0753-00 

321-0344-00. 

315-0154-00 

31 '•-01 54-00 
315-0753-00 
315-0753-00 
315-0753-00 

260-1 506-00 
262-0963-00 
260-1 506-00 
262-0963-00 
260-1 500-00 
260-1500-01 
260-1504-00 
260-1504-01 
2.6 3-1032-00 



■ Nome & Description 

Res . , ~XD . F I CM ; ! 1 . BK 0KB , 1 % , 0 . 1 2 5W 
nes. ,FX0,C«?SS;75K GtlM,51:,0.25W 
■RCS. ,FXD,CMPSN: 75K OKM.St.O 25w 

F.FS. .FXD.CHPSS: r;OK OKM,5?,0.25« 
KFS. .FXD.CMFSN; 150K OHm’ 55 ’o . 25W 
SES . , r XD . C3PSN : 1 50K 0K« , 5* , 0 . 2 5W 
FES. .FXD.CMPSF; 150K OHH,55,0.25W 
RES. .FXD,CHP?S:75K OR“,5t,0.25« 
RES . , FXD , C»?3S ; 4 3K CH.-i , 55 , 0 . 2 5V 
RES. ,FXD,CMrS:;: 75K OHE!,52,0.25W 
RES. ,FXD,CMPSK;43K CK-M , 55 ,.3. 254' 
RES. , r'XD.FIL’^. ;49 ,9K OtiM. 15 ,0 . 125',r 
RES. ,FXD,CH?SN; 150K OHM, 55,0.254 

RES. ,f:-:3,c‘-;',>s?;; 5;’< Or:R,';,o.25w’ 
KES. jfXD , FILM : 4*5 . 'rK ,0 . 1 25» 

RES. ,rXD,G‘i?S.S: SIK OH><,5!J,0-25i; 
RES. .FXD.CMPSS-; 150K OKM, 5t ,0.254 
RES. ,FXD,FIL“;37.4K O.KM, 1% ,0. 1254 

RES. .FXD.CHPSK: 75X OHM, 55,0.254 
..SES.,FXD,FIL.1;37.4K OH.B, 15,0.I25'4 
■RES. .FXD.CMPSS. 75K O.HM , 55 ,0. 25'4 
RES. .FXD.CMPSN: lOOK OKM, 52, 0.254 
RES. ,F.XD,CM?SS:IOOX OH.M, 52 ,0.254 

RES. ,FXD,CMPSS-:75K, 0H,M,52,0.23'rf 
RES. .FXD.CMrSU: 1 50K OKM, 52,0.254 
RES. ,FXO,CMPSN:75K OKM, 5.2,0. 254 
RES. ,FXD,FILM;37.4X OHM, 12 ,0. 1234 
RES. ,ri0,CH?SK:150K OHM,32,0.25'4 

RES. .FXD.CMPSN: 1 30K OHM, 32, 0.234 
RES.,FXD,CM?SK;75K OHM, 52.0. 234 
~RESr;FXD;CKPSN:30K OHM, 32,0. 234 
RES. ,rXD,CH?SN:30K OHM, 32. 0.2 34 
RES. ,FXD,F1LM:49.9K OHM, 12,0. 1254 

RES. ,FXD,CMPSR:73K OHM, 34,0.234 
RES ,FXD,CM?SK:30K OKM, 32, 0.234 
RES. ,FXD.CM?SK;130K OHM, 52, 0.234 
RES. ,FXD,F!L“;49.9K OHM, 12,0. 1234 
RES. ,FXD,CMPS.N: 13CK OHM, 32,0.254 

RES . . FXD . FI LM ; 3? . 4K OHM , 1 2 . 0 . 1 254 
RES. .FXD.CMPSN: 150K OKM. 52, 0.254 
RES. .rXD,CMPSS:75K OHM, 52,0. 254 
RES. ,FX0,FILM;37.4K OHM , 12 ,0 . 1254 
RES. .FXO.FHPSN: 130K OHM, 52, 0.254 

RES. ,FXD,CHPSN: 150K OHM, 52, 0.254 
RES. .FXD.CMPSS: 75K OHM, 52,0. 254 
RES. ,FXO,CMFSS:73K OHM. 32. 0.234 
RES. .FXD,CMPSN:75K ORM, 32, 0.254 



BOlOlOO B070829 
R070830 

BOlOlOO E070S29 
B070830 



SWITCH 
SWITCH 
SWITCH 
SWITCH 
SWITCH 
SWITCH 
S'WITCH 
SWITCH 
SW CAM 
SW CAM 



, ROTARY :yOLTS/DIV 
,4IRED;V0LTS/DIV 
, ROTARY: VOLTS/DIV 
,WIRED:VOLTS/D:v 
, POSH : 1 8UTT0H , P3400 ,2?. P-PUSH 
, PUSH : 1 BUTTON , PB400 , 2 P , P-PUSH 
.PUSH: 1 BUTTON, PB400.6P, PUSH-PUSH 
.PUSH: 1 BUTTON. PB400,6P, PUSH-PUSH 
ACTR AS:DELAY1NG SWEEP 3SC/DIV 
ACTR AS:DELAYED SWEEP SEC/DIV 



Coce 


Pa;' Numb? 


91b"'? 


7' 6c in, . 


01121 


C ' i' 


0 1 ' 2 ' 


Cl's, . 


f: M 2 i 


C3;34 5 


01121 


C3 1 Si* 5 


01i21 


CBI345 


c> 1 > -7 3 


C3iS4> 


01121 


CB7533 


01121 


C54333 


•01121 


CB7335 


01121 


C Bai 3 3 5 


916'37 


MFr!316G4990!F 


01121 


C 3 1 5 -Y 3 




. 




■M/ »W i w ? 


91.637 


MFF ' 5 * 604590 ’ ^ 


01121 


C35135 


01 121 


CBI543 . 


91637 


MFF1-S16G37401F 


01121 


C37635 


91637 


MFF1816G37401F 


01221 


CB7533 


01121 


•23 2 -04 5 


0112i 


CE1045 


01121 


C37515 


0112: 


CB1545 


C1121 


CS7335 


91637 


MFF1S16G37401F 


01121 


C31543 


01121 


CB134 3 


01121 


C57533 


01121 


CB3D35 


01121 


CB3033 


91637 


MFF181&G49901F 


0112! 


C37535 


Q! 12 1 


CB3035 


01121 


CS1543 


91637 


MFF18i6G499C!F 


01121 


C31545 


91637 


MFF1816G37401F 


01121 


C3I543 


01121 


CB7 533 


91537 


MFF1E16G37401F 


on 2! 


CB1545 


01121 


CB1545 


01121 


CB7535 


0112! 


CB7533 


01121 


CB7533 


76S34 


3-18314-411 


80009 


252-0963-00 


76854 




S0009 


253-0963-00 


B2I04 


A!348?B40:OOOt 


80009 


260-1500-0! 


82104 


!351?54060001 


80009 


250-1504-01 


80009 


263-1032-00 
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Replaceable Eiecirical Parts— 7S14 



^ Tektronix Serial/Model l^oi 
t-K; No. hart No. E'i Dscont 



S30iJ 260-1 501-00 


3010100 


B070829 


5 


1 — 






S308> 


1 . 






5300'^ 








S302 


t 






S30. 


) 260-1501-01 


B070830 




S30*3< 








S30sJ 








S-310j 


260-1 505-00 


3010100 


B070329 


5 3121 


250-1 305-01 


B070830 




- ^52'* 


260-1502-00 


30 1 0 1 00 


B07QS29 




2--'0-l 502-0! 


3070830 




S 320 








54 1 0 / 


250-1 505-00 


3010100 


3070329 


5-4 1 2 1 








(3^4101 


250-1 505-01 


B070S3Q 












3420 


250-1502-00 


5010100 


B070829 


3m20 


250-1 502-0! 


. B070S30 












5450 


250-1 503-00 


3010100 


B030964 


3w30 


2p0-1 503-01 


30S0965 




S510( 


250-1 505-00 


BOlOlOO 


B070829 


S512j 
















S510( 


260-1505-01 


B070830 




S512I 













- — ^ — 


...... 


TiO 


120-0850-00 






Til 


120-0501-00 






T12 


12D-03 18-00 






U1 


! 56-0057-00 






L'l 


156-0057-00 






U2 


!65-0067-00 






Tfi" ' 


-- 156-0158-00 


■ 




U/3 


! 76-0067-00 






1-4 


■ 15 6-015 8-00 






L'5 


156-0158-00 






UlO 


1 56-0200-00 






U3 40 


i 56-0 1 58-00 






i.M 4 3 


156-0158-00 






V ] SO 


I S4-0] S8-00 






0 1 ■) s 


1 56-01 58-00 






1* i 80 


I SS-'! ] SR-00 






1' 2 ? i) 


! 56-0 3 5 3-00 






I'j •;i5 


I So-0067-no 






U240 


i S'S“020S-00 


BO 101 no 


B069999X 




1 56-0067-00 






V2h0 


! 56-0205-00 


BOlOlOO 


B060999X 



Name & Description 



SWITCH , PUSH t 5 BUTTON , P3400 , 2P , P-P'JSii 



SWITCH . PUSH ; S BUTTON , PB400 , 2P , P-PUSH 



SWITCH, PUSH : 6 BTN,pB400.2?,p-p 4 1N-L'< 
(S310, S313, S410, SA!2, S510 XND SsiiP 

furnished as a unit) 

SWITCH , PUSH ; 6 BTN , 2 ? , P-? ^INTERLOCK 
1.S310, S312, S410, S412, S310 AND S512 

furnished as a unit) 

SWITCH , PUSH; 2 BUTTON , PB400 , 2P, P-PUSH 
SWITCH. . PUSH ; 2 BUTTON , P3400 . 2 P ’ P-PUSH 
(S320 AND S420 FUR.NI3HE0 AS A UNIT) 
SWITCH. PUSH: 6 BTS ,PB400, 2P, P-p 4 IN-lk 
(S 3 IO, S3!2, S4i0, 412, S310 AND SSIP 
FURNISHED AS A UNIT; 



SWITCH, PUSH :6BTN,2P, P-P &1.NTERLOCK 
(S310, S312, S4n, 412, S3J0 AND S312 
furnished as a I'NIT) 

SWITCH , PUSH : 2 BUTTON , P34n0 , 2P , P-PUSH 
SWITCH , PUSH : 2 BUTTON , P5400 , 2 ? ' P-PUSH 
•■(S320- AND ■S4-20 - furnished AS A UNIT) 
SWITCH, PUSH: 1 BUTTON , P340D PPOt.' «0« 
SWITCH, PUSH:! BTN,2 POLE, START " 
SWITCH. PUSH :6 BTN, P3400, 2P, P-P 4 IN-LK 
(S310, S3I2, S410, S412, $5!0 AND S3!2 
FURNISHED AS A UNIT) 



SWITCH , PUSH : 63TN „2? , ?-? 
(S310, S322, S410, S41T 
furnished as a UNIT) 



5 INTERLOCK 
S510 AND S512 



XFMR,T0R01D:2 WINDINGS 
XFNR, TOROID; 7 TU.RNS BIFILAR 
XFMR, TOROID ; 6 TURNS BIFILAR 

M I CRO.- 1 RCU 1 T , L I ; OPE R.AT I ONAL .AMP L T r i r 9 
(VERTICAL INTERFACE) 

MICROCIRCUIT, DI -QUAD 2-lNPUT NAND G.AF~ 
(HORIZONTAL INTERFACE) 

MICROCIRCU IT, LI :OPERAT!ON',AL .AMPLIFIER 
(VERTICAL INTERFACE) 

microcircuit, L!;DUAL OPER.ATIONAL A«PLIFipr 

(horizontal TNTERF.ACE) 
microcircuit, L! : OPERATIONAL AMPLIFIER 

microcircuit. LI : DUAL OPERATIONAL AMPLIFIER 
MICROCIRCUIT, LI : DUAL OPERATIONAL AMPLIFIER 
MICKCX;iRCUIT,LI:Lnw INPUT/OF FSET CURP.ENT 
MICROCIRCUIT, L! ;DI:aL OPERATIONAL AMPLIFIER 
MICROCIRCUIT, LI ;DUAL OPERATIONAL AMPLIFIER 

MICROCIRCUIT. LI;D1!AL onERiTI ON.AL AMPLIFIER 
MICROCIRCUIT.H.-DUAL OPERATIONAI. AMPLIFIRR 
MICROCIRCUIT, LT :DUAL OPERATIONAt AMPL'-IER 
MlCRoaRa’IT,D!;TPL 2-INOUT EXCL OR CATe" 
MICROCIRCUIT.LI : OPERATIONAL AMPLIFIER 

MICROCIRCUIT, D!:(JI:aD 2-INPUT NOR GATE 
MI CROC [HCUTT , LI :OPERAT;ONAL AMPLT*='I-R 
MICROCIRCUIT.DI :QUAD 2-lNPt!T NOR GATE 



Mfr 

Code Mir Pari Number 



S2I04 31 ! r.4'’B-i0i005 



S0009 260-1 50 1 -01 



52104 A1 14SPB.i02l00& 



S0009 260-i 503-Ql 



S2 i Oi* 1 1^9?3^02 
i)0009 260 - i '50 2“0 i 

82104 An4S?34021006 



80009 260-1505-01 



S2104 1 349PB4021002 

80009 250-1502-01 

S2I04 !350?34C>20001 

S0009 ■250-1503-01 
S2104 .A114SP34021006 



80009 250-1 F05-01 



S0009 120-0850-00 

S0009 !20-'150!-00 

8000? 120-0318-00 

80009 155-0067-00 

01295 SN7401N OR J 

S0009 155-0057-00 

80009 1 55-0156-00 

30009 1 56-0067- '■'0 

S0009 156-0158-00 

S0009 156-0 156-00 

S0009 156-0200-00 

S0009 155-0158-00 

S0009 156-0158-00 

S00O9 156-0158-00 

S0O09 156-01 56-00 

.60009 ; 56-01 56-00 

60009 156-0353-00 

60009 156-on6'-00 

80009 156-0205-00 

60009 1 56-0067-00 ' 

80009 156-0205-00 



8-18 
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DjAGRAMS #‘MD CIRCUIT BOARD ILLUSTRATfONS 



7 ^ 



-Syma jls and Reference Designators 

Elect ical components shown on the disgrams are in the following units unless noted otherwise: 

~ Values one or greater are in picofarads (pF). 

Values less than one are in microfe*sds (uF) 

Resistors = Ohms (D) 

Symbols used on the diagrams are based on USA Standard Y32.2-1967. 



-ogic symbology is based on MiL-STD-8G6B in 



may d if ter from the manufacturer’s data. 

The following special symools are used on the diagrams: 



terms c : ositive logic. Logic symbols det 



ict the iCfCic function perfc 



< 3 > 







p/0 circuit board 

ollowing prefix letters are used as 
Assembly, sep arable or re paira ble 



Screwdriver adjustrnerit. ' ’ 

External control or connector. 

Clockwise control rotation in direction of arrow 
Refer to diagram number indicated in diamond. 

Refer to waveform number indicated in hexagon. 
Connection soldered to circuit board. 

Connection madv. to circuit board with interconnecting pi 
Blue tint encloses components located on circuit board ^ 



QC 



H 

HR 

J 

K 



Attenuator, fixed or variab-e 
Motor 
Battery 

Capacitor, fixed or variable 
Diode, signal or rectifier 
Delay line 

Indicating device damp) 

Fuse 

Filter 

Heat dissipating device (heat sink 
Heater 

uonnsctor, stationary portion 
Relay 

inductor, fixed or variable 



eference designators to identifyxomponents or assemblies o-n the diagrams. 
IcjrcuiLboard, eicj._ lR -Induclor/resistor combinalion - - - ^ 

M Meter 

Q Transistor or silicon-controiied rectifier 

P Connector, miovsble portion 

R Resistor, fuxed or variable 

RT Thermistor 

S Switch 

T Transf ■■-ar 

TP Test pOi : 

. .. ^ inseparable or non-repairab!^ linreorare^ 

neat radiator, etc.) circuit, etc.) -on.ey.c.e. 

V Electron tube 

VR Voltage regulator (zenei diode, etc.) 

Y Crystal 









9“1 









o 



SEuTIOftie DIAGRAMS 



BLOW sy 

CLOMP- 




■ / - 

i 




-- i 

s t>AMr 5 ^lLio 

Cb&Thr tiu 5 iW Si 
fWV£KTE? 9 - 


AC LOOP <jA!K 1 


4 _ 4 > 


p— ji (pWi, f- 

T i - 



LO 

NiOiSE 



DELA'y uwe - 
AMD 

CO,ViP£MtATK34J 




CH 1 

SA,V,lKL!^it 3 

CskTB 



C=ATS 



TKiojER 



DC BALiM[:E 



i 

5 TR 3 BE G 



V*' y 

.-h I 

‘2 5 1 



SaFPEE. 



iCHZ BTra3S£ 
1 iEEWERAT&E 



MacsEvofiiiD^ai 

I 6 EHEKATOE! 



pi! 

-Alt ii 5 .££VBy 
rWVcETER 



HZ 



iWErTHE 



CATE CSTv 
BAlAfdE 



AC U>0? 



CH2 DEiAN 
LiNE 

CDMFEfteATtOU 



ZH 2 SiXS.FUfvkj 
Q&TE 



PREjW.PJFlER 



LX: EALAKCt 
AV\PUIREE 



CH2 .V'.Efv!li 2 'i ! I jCHZ fALyOEV 



CH 2 

GiTc &JJTS 0 I 
i NVESnESl 
<!> 





























iNERftrros; 







Sowiv 



£Ott»V 



lOmV 






PARTIAL VERTICAL 
MODE Switch 
BOARD 
*»E 



DC OPPSETj 

1 12V 



^ PROM lA 
^ FROM SA 



♦*SV;R £34 

R^ 33 l 

SOR J» i 

OC. (lAL. I CW 
-ISV 



U 230 



R £32 

250 

LOOP €A!N 




+igv 

iR 240 




R250 
52,3K_ 




1 








1 


TP6 



U2SO 

-5V 



R343 ♦SV 
iOK I 



^ FROM PI&-E . 
PROM PlC,-| i 



PROM PS>3 



I PROM PS. 4 
FROM PS.4- 



*■ H — ' >RS 33 

C332 Js.iic 
•Ol 1 



iR342 

' "■■■■•“■■■• f ISA 

Cs^is:*T:rs; I 

R4SS 

S2.3K. 





U4SO 

5 V. J 4 I_ ^ 



LOOP 

SAIH 

«. R33I-R4BI- 
250 MR 



«MV 5 »TE c 



R430 9 

•R U330 

■ ' i 415 V ZV 

C. EkAI I »CW T 7. 



{i\ FROM J120 
V COOC R1N& 




o 










Q/40A 



: ic ^49 

IK tB 

SA • >— -J 0^1- 



+I5V 

V i 


Q/40B 


fi-i 















+ 15V 




[ 


5| 








E> 


R.14I 

■OOK 


kRi4a 

'tOOK 


1 


-■sv 


•50V 


_ — . 















' 









CZA 7 i— ^TPS 
Z.Z m 



^ TO iA <r> 

Fa 

— ^ TO RM9<;^ 



> TO P4-t 



TPi3 



^944 &^i.. 

Lsk:-*^ - . 1 



-46V — ♦!5V 



^ R 347 — ¥ ^ ‘^?S 3 ;^. 

R3S8 

'OOK ypst Q 3 S 4 



© "” 

v*K n 



CH 2 Amp CXjTPuT 



R348 

'^—■-'4. siqnAC 



arswt/ 4-405 Tpu 



U 440 A 

R440 R44J _,gw 55SQ 
flOOK llOOK 



JIBS 

. Sl6 OUT 
I >-0 V6RT 

.Bv/Qiy 



-5* TO P6-4 



I TO Sl30 

> TO siao < 3 > 

TO P4-2 



VERTICAL 



VERTICAL 




QS'd <5>A.<J>B,<J>C 



t(on back) 































I 



i 

<!>-so — 



PROM 



FROM P5>l 
FROM P5-2 
FROM P5>3 
FROM P5>4 
PROM P5*6 




»-3aoi HB2a ' ^ 
ao>iU 470 i 

R3*^ 

S."' '■ r— r 



<^sv 

(DCPC) 

CS70 

I.O>iF 



l£*o" 






J-«=5M 3kS * 




]R62^ iRSao 
}&IK ilftK, 



L_ 



R4'97 I 
lOM 



.EV 

I“-* ® 



US20 

RB33 I ^SS. 

•OM - a I 



PEAK TO Pe.A»C SiGMAU P‘0LU0 



!_ 



, DE.UAV£0 RAviP. G6Ne.RATOR 



iR4S7|RBS8r 

>47 faao 



'^l/4SSA 

tons 



Ri39 - 

)0343 



' RBSS I , 

BBtscTeoI I 



tORS/DN 

(OCLAYIRA) 



C-E.UAVI^^& RAMP 
0 6>j6RATOR 



<■356'' 



I C 4 S 8 J 

«5H .Ol 1 

L __1 



^ R£^b 1 

SBLECttD ] 

■I'' 



1 ^ R16? 

/psss 



SEe PAFTS UST fOfi. EARLitS 
VAIUES AND SERiAL NUMBER 
RANGES OF PARTS MARKED 
WITH BLUE OUTltNE 





t , CW ■ 

=3051 «66»8TER C33I ^ 

. RBso Rasa > 

1 IN 2004 



^ ^ -1 ■ 

tons/oiv » 

^OEiJWE^ .. 



4««3l5|« 



R460 

»5v 



R34I ‘ 
lOO { 


P358 




CR44I 


V56t\ 

' 1 


-«BV -4 






R364 1 1 

E.V4.E 


.C4BB i 
-.oi 1 


: R470 
3.01K 


R460.IM6/DIV. 1 
BOO (OUAVEO), 


T 

*sov 



ii^vERTCR 



cov-carator 



^ LSAOTIMe C3aO 
I ( DtlAYED) . 00,83 
Virz R47ef 

iM 200K R343 

lOK 



I <li: ^ j !«3g, 

i >^360 ■ ; ; 

^AMP INVERT-ia 741 

note; push button switches shown in out position 



REV. MOV. l9T4 





PSV. B FEB 1976 *"'*• number rongae. 




















RSS4 
















PRODUCT FILE. 



TITLES 




MANUAL - partial 
CONTENTS " 

CHARACTERlSTins 

BASIC SEQUENTIAL SAMPLING PRINCIPLES 

GLOSSARY Ur- TFRMS 

OPERATING INSTRUCTIONS 

APPLICATION 

PHASE DIFFERENCE MEASUREMENTS 

■ TIME DIFFERENCE MEASURFMFNTC 

TWO- DOT MEASUREMENTS 

_ CIRCUIT DESCRIPTION 

VERTICAL SYSTEM 

_ - HORIZONTAL SVS7FM 

MAINTENANCE 

PREVENTIVE MAINTFNAMrP 

TROUBLESHOOTING 

— . CORRECTIVE MAINTENANOE 

CIRCUIT BOARDS 



TRIGGERING CHECKS & ADJUSTMENT 




REV. B.FEB. 1976 









IIH 



UiSSfK 
SS56 AI66 



MUl.T<2tkd OOT1 




-^■tOP5-T ^ 



■♦aov -»30V »30v J31S4. 



UlSOB 

«OOK 



SIVP I.OCKOUT 3 

™ <®> 

SCAN SWP n 



COLUMN 



OELAYEO 

5i? ♦wv 





ScE PASTS UST FOR EARLJER 
VALUES AND SERi^L .NU»/.3ER 
RAN'JtS CF PARTS OUTLINED 
OP. DEPICTED !N BLUE 






;B.ld76 




PARTIAL horizontal <|^ 


478 8KP 



PARTIAL HORIZON-' 
TAL 












DELAV1NS SWEEP 
SEC / DJV 

















Vertical Interface Board 



1 7S14Vert 

' Interface 






® 3 




K ■ 




























bCAN P mMP and 
S^’fclfi.CAbS j6«£RA*rcR 

6 aT!ns Generator 



R482 C460 
ISO .OOl 



YCR490 

♦15V 



^At88 iR59l 
fS80K. }<OK 



CR^eo, 

Ic383 



GATED CURRENT 
G6NERA-CR 



-J6V 7<»| 

;C390 

.0055 



P15 cw 

h-®?iooa 

i jgc^l J l 



DELAY 3EROlrt®?S!!c^ 

(1st DOT il^J ,1a 



iRB«3 ICSVO 
f39lt f.05E 





-.TiOi' VOLTAGE 

follower 



HORIZ AMP INPUT 



•NTERDOT ELAT^KlNf, PuuSE G6N 



NORITONTAl 

AMPLIFIER 



r^- 



Y 

; iw 



NOTt: PUSH BUTTON BWITCHIB SHOWN IN OUT POSITION 



REV.B, F3B.1976 



X 









Ch 1 I ch 2 Qio'S ARg A MATCHED PA!K 



I4i0- 

IL£V G N 









© 



ion back) 



Trigger Board 



<S> 




















Boardi^^ *' 



tion back) 



^ “5 B 



































p>A!mOBW3!a. IWOAHS'd 



essIZsij ts— ^14 



PARTS ORDEHt^Q I^O^EIATIOI^ 

' R^jiaceawnt parts are avaiiab^ from cr thrmigti your local 
Teklronix. htc Fii^ Cilice or reprES«»iati^. 

Cfsanges to Tektionui inslion^ts are sometimes meOe to 
secommodetb iis'.CfOv®j comxonento as they becootoavailat)^. 
and to give the beneM of toe tat^t circait imiwoirenents 
dexetosed in mar ei>gm^mg departm^t. H a therefore 
•mcortar.i, amen orderint parts, to mcliwe toe foUowing 
mtormatjsn m your order Vart number, instrument type or 
number, ssnai number, and modilicateon number if « pt<'i»Tb«» 

If a part you have ordered has been replaced with a new or 

improved part, your local Tektronix. Inc. Field Off^ or 
representatiye wiS contact you concemii^ any ttoange in part 
■ numter. 



^Tha mochasisat prats'-^ is ita^ssSid to tofests SSsti 

retaa»r®tops. Foaowing w SM ewK^Ss B» tedsastsSan sySEOT 

used St toe itescriptton co&n^^ 

>2345 -^ntb&Osser^!^ 

Assembir ati3/or 

ARKhinp pvts ^ AssamSHy and'^'er Oontpovtonf 

OotaU Pan cf Assembly antflor Csto^tonartf 
Anachaig parts tor Detait Part 

Pans unotaH Part 

Attxita^ parts lor Pans t^DsiaS Part 



. . Chan^ intotntotion. if any. e tocated at the rear of this 
nu^uar 

SPECIAL I^OTES AI^S> STGSISOLS 

aCOO Part ftdtSed a! mis 

C®3f ''’ ^"Part neen^^fed after this ^^isS rutnstsor 

Items in this sacUcn ate referenced t^ hgure md index 
numbers to toe iliusbatisns. - 



Attsditog Parts atsKss essisar 6a is!3£3r.^33 as - 



totaled itesra are jtort 04. artoiKaaiJffiS erSvesRsct fiK^ 

mdentatioi. Thes«»&fSijs»symJso3---*-.,mdi^^eg5ei5dgl 
Attesftotg parts. 






In toe Parts List an Item fteare is ssssrsSsd btca cre 

tfescriptioo by a CMlon (:». BeeausB ol feaisstajss. ea Rsm 

hisnte nay aoiaetintos aj®ear as otoosnp^ yor fusCiar tten 
fiarne tdenfification. toaU^u Feeteal Caiai^^ KamStotSHS-i 
can be ubiized where pissibto. 






l«iCH 

• rsia^HSUE 

ACTS -ACTuaica 

AEPra AcxPTEB 

AUGSJ AJ.iSf£3£3fJT 

-V -AtuaSiRlM ' V . 

assem Assetssieo 

ftSSV ASSEltetV 

ATTEN ATTlraj.^TOa 

A'l'S A»EatoANIIVI!t£GAG£ 

E 3 BOARO 

^KT BRACKET 

ERS 6 S 8 AS 5 

6 SJ . BfiCSHiZE 

e 3 «a BUSHING > 

CAB CABINET 

CAP CAPAClTfte 

C£« CERASeiC 

CHAS CHASSIS 

CRT CIRCUIT 

COUP COHetoSlTION 

CffiiN CONtiECTOa 

CQv coven 

CPI.G COUPLING 

CRT CATHODE RAY TUBE 

0 £Q DEGREE 

OWH DRAWER 



Eicirer EiECTiKsii ei 

ELEC ELECIfCCAl fiiCAKS 

etcTiT EiECTEaivTic essui 

ELEM EL£»:etoT B{Tl 

£f^ ELECTETICAL PARTS LIST . IPJC.CH 

EQPT eausirsfr “ ssach 

ext EKTElaiiAi mhch 

EIL FILLISTEH mead mtg 

flex FLESISLF ^,P 

FIM FLATreAO -- ■ { ~ NSSVVIRRE 

flth filter 030 

FR rRAUE or FRONT CO 

FSTNn FASTET^ O'/M 

FT FOOT PH BR 2 

FXO FIXED PL 

GSKT GASKET PLSTC 

HDt HANDLE PN 

HEX HEXAGON PW 4 

HEX MO HEXAGONAL HEAD PWR 

HEX SOC HEXAGONAL SOCKET RCPT 

HI CPS HELICAL COUPRESSKm RES 

HLEXT helical EXTENSION RGD 

HW HIGH voltage RLF 

10 INTEGRATED CIRCUIT RTNR 

ID INSIDE OIAUETER SCM 

IDENT IDENTIFICATION SCOPE 

IMPLH IMPELLER SCR 



IStoH 

efCfiiassffiMT 
BSiaAToa 
BOTECiAL 
lA5r?K3LEJSH . 

KACKC3 

MHCKACCSAL 

EtotCVTING 

KOTKEStEWfflEaO 

CRDen B» CESCKPTK»I 

ouTsiaE oiAasTEn 

OVAL KEA 3 

PKC3PH0SS ER0N2E 

PLAIN or PLATE 

PI ASTiC 

PART NUMSER 

PAN HEAD 

PO»ien 

RECEPTACLE 

RESISTOR 

RIGID 

RELIEF 

RETAenER 

SOCKET MEAD 

oscilloscope 

SCREW 



SKSJ9 

EIT 

a 

aFLKQ 

avG 
ssia-- ■ 
S 3 
SST 
STL 

sw 

T 

TERM 

THO 

not 

TNSN 

TPG 

TRM 

V 

VAR 

Vti 

WSlto 

XFMR 

XSTR 



SBCSlEBKb 

SESTOAJ 

>sacC®C25SCT5» 

S3Ca.O 

sjisiaossa ■ 

ajcttST 

SU3E 

SELF^CtoltoSS 
aEEvr3 ■ 
Eiwf 3 

STAxra&sstsa 

STE3. 

STJffM 

TtG3 

TER2£3aAL 

TK^EHAO 

TlCia 

TBStOSI 

truss KHAO 
VOLTAGE 
VASUaELE 
ariTH 
WASHSt 
TRAS$SFCRS£cR 
TRAKSSTC^ 
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CROSS IWDEX-MFR. COOS KUlLfBER TO fiHAfilUFACTURER 



Manufaeairer 

BSSi^IST CCMPABY 

KatraSSEST raSTEKEB S&I£S, lEC. 

PIC DESUS DIVISION, BEBB0S OTBHIB&TIOS 
«5?. IRC. 

KILO £(S:i!i£EBI!S; OSIP^ 

SraCTSA-STBIP COSP. ^ 

FREEKAY COaPOBATICa 
ASESAIS, ITO. 

BEES ElECTEOaiCS, I^. 

SPECIALTY COJSECTOa CO., lEC. 

GStTIG EfS. AK0 KPS. GESPASY 
BBISTGL SOCKET SCEESf, DIV. OF 
AHEBICAH CBAIB AHD CABLE CO. , IBC. 
FISCEER SPECIAL MFC. CO. 

OAK mmiSTRlES. IRC.. SWITCH DIV. 
1LLII0>IS TOOL WORKS, IRC. 

SHAKEPBOOF DIVISION 
UAUSS. KOHIKM/B. IRC. 

HSOUtaT HASHEF MFC. CO. 

tekteosis, ite. 

STARaABD GBIUSBt CO., DIV. OF SBH 
CHEMICAL COBPOBATtOR 
CEBTSAL SCREW CO. 

:.,.SE&STEm RW:. CIESPAE?, KC- ■ : 

S- L. IRDUSTBIES, IRS.. SODIHEBB SCBEW 
DIV. 

BEESE. J. RAMSEY, TK. 

SEALECTEO COEP. 



Addfgss 

4350 WEST 7Sia 

7923 Sa CIEBOS SaiVB 

P 0 BOX 335, B^BS CEBSEB 

P O BOS 3603 

2015 D 

7100 lAiiPsaa Avsl ‘ 

9301 ALIEB E2IVS 
10 ESEA PAES E2I5E. 
fOUS EE^ESSaSS 
3560 tJABISOa &VE-- : 

FO BOS 85. OFF BOOK 45 

P O BOS 2244. 40 BBISIQL ST. 
446 MOSGAB ST. 

S. HAIR ST. 

ST. CHASLES EOAD 
47-16 ASSTSL PLAIX 
2I«) S. O BAT ST. 

P O BOS 500 

920 BAIEE0S3 AVSEOB 
2530 CEESSEGT B2. 

' 701 -SOSJEfi ASEES 

P. «. Esa 1360 
7; SUEBSY STEEST 
225 KOYT 



City. Slsts. Z*p . 

eiESSAFOLSS. E3 55435 
■Esaisisea. cEECsa 97oos 
EIESFEBM), CT 05877 
: EAE21SS3IS, FA 17105 
. La -TEES, ca‘ S17S0 
CAEI23 ca 92642 

CLEEHLSES. .(33 44125 
■ESESISia, ' S3S4EI0, CAEASA 
Esj ssnEESLana, ' pa ■ i ?070 
EESIAiaKIiSS. IS 46227 
WEO.Q, FA 16875 

WaTSEESSY. CT 06720 
CIESH^Tl, OB 45206 
CEYSTAL LAKE. U. 60014 

ELSIB. n. 60120 
lOS; ISLAED CITY, BY 11101 
KUSABSSS. BI 53207 
ESaVEESJa, 02 97077 ' 

ASEOna, IL 63537 - 

EEOAETIIS. .EL 62153 • 

gceele. ea 91231 : 

STaJSSCTiLS. E2 2S677 
E3U YS2S. EY 10337 . 
MASAEaSEOa. EY 1G544 
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Figs 

iadex 

fiiO. 



Tektronix 
Part No. 



1-1 


337-1163-01 


-2 




-3 


331-0247-00 




366-0494-00 




213-0153-00 


-5 


366-1463-00 




213-0153-00 


-6 


366-1478-00 




213-0153-00 


-7 


358-0414-00 


-8 


366-1476-00 




213-0153-00 


. -9 


366-1319-02 


-10 


366-1077-00 




213-0153-00 


■ ::-II 


366-1464-DO 




213-0153-00 ' 


.. - -12 


356-1165-00 




21 ..-0153-00 


-13 


366-1058-53 




: 214-1055-00 


-15 


105-0076-02 


-16 


2I4-22S0-00 


-17 


105-0075-03 


-le 


214-1054-00 


“19 


346-0235-00 


-20 


131-1171-00 


-21 


131-1315-00 B 




131-1315-01 E 


-22 


35S-0029-00 


-23 


210-0413-00 




210-0012-00 


-24 


262-0963-00 


-25 


210-0413-00 


'■ -■■^26'. 


210-0840-00 


o . 






260-1506-00 


-27 




,..v-2C 


210=0563=00 


-2$ 


210-0046-00 



Serial/ Model No. 
Eff Dscont 



-30 

-3t 

-32 



210-0993-00 

210-0940-00 

361-0143-00 



Qty 1 2 3 4 5 



Name & Description 



2 SHLD,eLECTaiCAl:BIGBT SIDE 
1 RESlSTOa.VASIABLE: 

. (attactibs PABTS) 

1 DUl,COBTROL:| 0 Tim» 

>2 RKOSiCRAV Htra SETSCEEB 

- . EACH KKOB IKGLODES: 

J * 0.125,61% BE (ffiDiESS 

1 KKOBsGEAY 

- . EEOB IGCUrOSS; 

J * 0.125.STL BS OEO.ESS 

1 KEOBiGEAV ■ 

- . KKOB IRCLUDE8: 

i • SBTSCREH:9-40 X 0.125.STL BR OXD.HBX 
1 BUSHING, 6L! '^:0.2S 00 X 0.21 INCH LOKG 

1 KNOB:CRAY 
. RNOB INCl’JDES: 

. SETSCREH:5-40 X 0.125.8TL BR OXD.HBX 
RN0B:GY,0.C79 ID X 0.28 OD X 0.32 H 
RKOBjGBAY 

. EACH RNOB IKCttIDSS: 

- SETSCREW: 5-40 X 0.125.STL ES OED.KSX 
KE00:GEAY 

:, .EACn-£E33 lESlSElS: . V 

. SETSemrW:5-40 X 0.125.8TL EH OSD.fES ' 
Kt:oa:CEAY 

- .EACH KNOB IKCUTOES: 

2 . SB?SCREH:5-40 X 0.125,STt BR OXD.HBX 
1 RKOB:tATCH,7S14 

. (ATTACHING PARTS) 

1 P1W,SFG,SPLIT:0.094 OD X 0.187 lECH 10X3 



2 

3 

3 

1 

2 

1 

2 



1 
1 
1 
1 

2 
2 
1 
1 
1 



REl BAn,lATCH:PUJG-lB tlEJIT 
CFT4t:3.aC!?3:0.14 OD X l.I26"l,0.16"EtA 8 
E0LT,UTCi-l!7A 6 7B SEE Fl-M 
.,SPP.n:3.FLAT:0.C25S.Q.222,$ST 
SELD GSUT,E1EC;4.734 inCil lOXG 
corsnECTOR.rxPT.iBtic.so oisi 
com , ECPT , ElEC ; BKC , PEKAIB 
COntl,nCPT,ElEC:BKC,FErmiB 
BSUO,MACH.TKD:REK,0.375-32 X 0.63a"L0XG 
■ (ATTACHING PAETS) 

I NUT, PIAIN, HER. :0. 375-32 X 0.50 lECH.STl 

1 WASRER,tncU:INTl,0.375 ID X 0.50" OD STL 

- - . a - - _ 

2 8HITCH,WIRED;V0LTS/DIV 

^ (ATTACHIEG PARTS) 

2 NUT ,PLAIH, HEX. :0. 375-32 X 0.50 IRStj, STL 
2 8ASnER,FUT:0.39 10 X 0.562 lESH OD.ETl 

- . EACH Si:iTCH IGC1BD5S; 

. SWITCH, ROTARY; VOLTS/DIV 
. RESlSTOn,VAaiADLB; 

(ATTACHinG PARTS) 

. GMT,PLAIH,mX. ;0. 25-32 X 0.312 INSH.EnS 
• WAStiER,10CK;INTL,C.26 ID X 0.40" CD, STL 

RESISTOR, VARIABLE: 

- (ATTACHING PARTS) 

NUT, PLAIN, HEX. :0. 25-32 X 0.312 INCH.BRS 
WASHER,PUT:0.25 10 X 0.375 INCH M STL 
WASHER,REY:0.281 ID X 0.562 INCH OD 



llfr 

Ccd8 a"!?! Part fiiiratsEr 



EdOGD 337-1163-01 



05129 

62339- 

CS2ST 

£5239 

.C32ST 

0S3CY 

80G09 

KK109 



771-S-l 

365- S4S4-S3 
C2D 

S66-1463-S3 

023 

366- 1478-03 

OBD 

353-0414-00 

366-1476-00 



OffilCY OBD 
60309 366-1319-02 
63009. 366-1077-03 

C332Y 0E3 
63239 366-1464-33 

C23OT OSa 
63239 366-1165-03 

C23CY 02D 
62239 366-10SS-C3 

13257 52-022-094-0187 



C223D 
C2222 
C2329 . 

62309 

24931 

62209 

24931 

-62339 



ICS-COTO-Ca- 

214-I2C2-C0 ^ 

IG-S-0D7S-G0 

214-EG24-G3 ■ 

340-0235-20 

20JR231-B 

131-1315-03 

2022235-1 

358 - 0229-00 



73743 3145-402 
781G9 1220-02-03-0S41C 

60009 262-0963=03 

73743 3145-402 
GC663 , .6448 



76DS4 .5-10314-411 



73743- 2X23317=432 
78189 1214-05-03-0541C 



23743 2X20317-402 
79S07 OBD 
80009 361-0143-00 
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Index Tektronix Serial/ Model No 
No Part No. Eff Oscont 



Name & Description 



Code Mfr Part Number 



2 KSIST3R.VAIUABU: ■ 

. (attacbiw; PAWS) 

2 IIUT.PUIH.HEX.:0.2S-32 X 0.312 IBCH^SKS 
2 hasher, F tAT:0.2S ID K 0.37S iSCH 00.ST1. 

2 hasher. t0CK:I!rn..0.26 ID I 0.40“ Od!sTL 
” SIVG:HT SHRm,0.62S ID 

2 RESISTOR.VARMBtr;: 

. (ATTACHIRG PARTS) 

2 Hirr.PtAIN.HEX. :0.25-32 X 0^312 IHCB.BRS 
2 HASHER.FLAT:0.2S ID X 0.37S UCB OD.STL 

2 RESISTOR.VARIABLE: 

. (ATTACHIHG PASTS) 

2 BSBC.IUCH.TH0:0.2S X 32 X 0.352 IRCB UMG 
2 HUT, PLAIH, HEX. :0. 25-32 X 0.312 IHCH 
2 HASHER,U»CR:I!ITL.0.26 ID X 0.40“ OD.STl 

1 UESISTOR.VARUBLE: 

(ATTACHIHG PARTS) 

1 BSHC.HACH.THD:0.25-32 X 0.159 ID X 0.24 
1 HUT,SLKVE:HEX.,0i312 X 0.594 IlHm LOHG 
1 HASHEB.LOCK:IHTI..0.26 ID X 0.40" OD.STL 

I RE$ISTta.VARIABt£r^^^^^ 

(ATTACaitrS PASTS) 

1 BSBG,MACH.THD:0.2S X 32 X 0.352 IKCB LOJffi 
1 /SUT,PLAlH.HEX.:0.25-32 X 0.312 IBCB 
1 TERMIRAL.LUG:0.25 IHCH DU. SE 

I RESISTOS.VARUBLB: 

. (ATTAC8IS5 PARTS) 

} ?®^***ACH.raD:0.25 X 32 X 0.352 IHCH LOiffi 
1 POST,El£0-MECa:0.25-32 S 0.312 X 0.70"L05G 
I HASHS8,L0C5:IETL,0.2S ID 2 6.40" OD.STL 

1:, -PUSH BUTT0H:GaAT-*-tIHES5T' 

1 SHITCH.PUSHM BUTTOa,PB4QO,2P,P-POSH 

1 SUITCH.PDSH:! BDTT0H.PB400,2P.P-P!ISH 

(ATTACBIm: PARTS) 

2 SCREW .NACHIHS: 2-56 X 0.188 IKCB.PHB STL 
2 P0ST,ELEC-HECH:2.56 X 0.188 X 0.458"lOSG 
2 SCREW .NACHIHE: 2^56 X 0.25"82 DEG.FLH STL 



210-0583-00 

210-0940-00 

210-0046-00 

162-0585-00 



23743 2X20317-402 
79807 OBD 

78189 1214-OS-00-0541C 
KHH19: l62?ttS8S-00 



•37 210-0583-00 

210-0940-00 



23743 2X20317-402 
79807 OBD . 



-39 358-0342-00 
-40 220-0510-00 
-41 210-0046-00 



80«)9 353-0342-00 
80009 220-0510-00 
78189 1214-05-00-054H 



-43 358-0409-00 
-44 210-0471-00 
-45 210-0046-00 



8(X)09 358-0409-00 
80009 210-0471-00 
78189 1214-QS-00-0541C 



-47 358-0342-00 
-48 220-0510-00 
-49 210-0223-00 



80009 358-0342-00 
80809 220-0510-00 
86928 A313-I36 



■51 358-0342-00 

■52 129-0454-00 

210-0046-00 



£8809 358-0342-00 
80009. 129-0454-00 
78189 1214-05-00-05410 

80009 . ' 368^^57-32 
82104 A1348P84020001 
80009 260-1500-01 

83385 OBD 
80009 129-0438-00 

83385- OSD '“■r--'-:'; 

80009 333-1676-00 
80009 426-0681-00 
98291 016- 8010-00-0208 

'83385 030 
80009 352-0181-01 

80009 386-1858-06 



■53 366-1257-32 

54 260-1500-00 BOlOlOO 8070829 

260-1500-01 B070830 



211 - 0022-00 

129-0438-00 

211-0030-00 



■57 333-1676-00 
■58 426-0681-00 
59 131-0779-00 



■60 211-0038-00 

■61 352-0181-01 



87308 OBD. 

80009 214«tt76-00 



211-0116-00 

210-0586-00 



83385 OBD 

78189 211-041800-00 



■68 131-0608-00 



22526 47357 



Fig. & 

Index Tektronix 
Wo. Part No. 



Seriat/Model No. 
Eft Oscotjf 



Qty 1 2 3 4 5 



*■69 260-I501>00 BOlOlOO B070829 

2ftO-;5Ql-Ol B07C830 
-70 361-0384-00 

-7: 166-1257-37 

-72 366-1257-18 

-73 366-1257-16 

-74 366-1402-69 

-75 366-1402-70 

-76 407-1243-00 

-77 211-0541-00 

-78 386-2463-00 

-79 213-0192-00 

‘ -80 351-0217-00 



Name a Description 



-81 211-0507-00 

-82 220-0556-00 

-S3 351-0217-00 

. -S4 211-0507-00 

■ f j -£5 220-0557-00 ^ ; 

. -131-0566-00 ■ ■ 

-88 131-0503-G0 EOIOIOO E060693 

131-0608-00 E06Q494 
131-0707-00 80062494 
352-0161-00 EEa60494 
175-0826-00 103060494 
-89 136-0252-07 



•-91 ■ 131-0566-00 
“52 131-0608-00 EOIOIOO B060493 

131-0600-00 EQ60494 
-53 136-0252-07 

-94 407-1242-00 

-95 211-0038-00 

-96 210-05S6-00 

213-0146-00 



426-0505-17 

426-0505-16 

420-3459-18 

426-0458-17 

179-1533-33 



03g 



131-0707-00 

131-0708-00 

3S2-01G1-C3 

352-0163-00 

352-0164-00 

352-0165-00 

131-0707-00 

175-0826-00 

175-0327-00 

175-0829-00 



1 . S9ITCa,P0SH:5 Btrma,PE6Q0,2P,p-Fasti 
1 . SHlTCH.POSHtS EQfTO!3,PE4SO,2P,P-POSa 
5 . SP&SECi.PD SH:0. 133 icon LSE3 
1 PBSa E0ra)!J:6EAV~Cai E’JilL 

1 Ptisa E0n®E3:GE&t~ Toacs ca 2 

1 POSH EOtTontena?— 

1 PUSI5 EliriSI3:GE&?— CCl V CD2 2 
1 P3Sa EilTTaa:GRA5~l,0 nsisB 

1 BnACSET,S3ITCa:fil,tE3in3:j 

„ (ATT&CniES PACTS) 

2 S0E^,t.!ACaif£3:6-32 S O.25”lC0 EBG.RJJ Sfs. 

1 PAECL.EEABs 

(&TTAC3IES PACTS) 

8 SCR.TPG.rao F0B:6-32 S 0.50 ICCH.PHB STL 

1 GUIDE, CRT CARD:PLASTIC 

(ATTACBIRS parts) 

4 SCaBH,MACHI8B:6-32 S 0.312 IRCH.PRH STL 
4 BUT, SLEEVE; 6-32 8 0.252 OD S 0.015"L EES 

1 GUIDE, CRT CACDiPLASTIC 
... (ATTACniCS PACTS) 

4 SCnH:.tElGSItS:6-32 E 0.312- insc^-Fa - 
4 l.-i,SLGCVS:6-32 E ffi.234 CD E 0.110 L ECG'- 

1 CST EOACQ ASST:— E2EE2 IE?TEr.?ACi:{SSE EFL) ' 

- . CCT EOA,RB ASS? inSLOEES: 

"' Ji * ^y -.'j^8i:.C3GT3;c'.CC5~'DiA E 2.S75 ’xCJD L ■ ' 
26 . TCui.tC.4L,PIH:0,365 L S 0.25 FE.ECE.GEDO PL 
29 i T ECr.t nAL,PI{3;0. 365 L S 0.25 Pn.ECS.Gaib PL 
' t •' 22-26 AC3.ECS3 CO E3‘ G310 ' 

2 . BLEDsTCCn C0:E3;3 BICE ELASC 

PT . t7inc,CLr-Tcrcrr.;3 ctCB njxrsn ...- 
A3 .. SG6;;uT,Fic eC';T5:c/o 
1 CCT E0AC3 ASST;— use? lETSKFACECSBE EPL). 

. CRT CO.AFK ASST.injLd'S; ... . 

1 . LICC,TuEi3.O2CCE;0.CC6 DIA E 2.375 'ItiSn L 
ir * |EC:n:aL,PEtil:0.36S L E 0 . 2 s Fn,EC3,G-3 FL 

^ ^ ®*25 PB,ES3,GSDD FL 
49 . SOCCEi.PIH COS3:0/O DUSFiS 

2 BPACSET,At:3LE:AL®lII3ffil 

(attachiks pacts) 

2 SCriEv7,riACaiEE:4-4{) S.0.314,FsS,10D DEG 

2 rJT,FL.AI!;,Enr a:4-40 S 0.25 lean, STL 
4 SCn.TFG,T3) F0a:6-20 S 0.313 insn.FCa STL 

1 FC £GST,FLC3-tn;T0? LEFT 

1 FT. sca?.FDir?-in:TG? p.L(r:? ■ ■ 

1 oFwG.;— lI.;CaTTjTl LCTT 

1 FC 8Ca?,PCF.T-tn;C3TD2:: ClCTT 

1 Einu;3 rA~D 

- . CtCn..3 IT-dCS tuaCTTTC; 

CU C3 GuDO- 

2 . C.;...AC7,LTCS:C.4C‘-i:,,2G-22 CIC2 

4 . ea:,0;3 cir.c CuACD 

1 . CC..J Ca5?,FL,CL:5. tJinS CttACC . 

1 ■ . C0i,i3 C0DT,FL,EL:6 HICE CLfCB 
1 . COtCJ E00?,PL,EL:7 HIC3 n;.4 5C 

64 COra.T:CTOn,TEEn.;22-26 AL^.CRSa CU EE GOLD 
FT HIKE. ELECTRICAL:3 HIRE RlDEOn 
^ CABLE, SP,ELEC:4,26 AE3,STRD,PVC JKT,RBH 
FT HI RE, ELECTRICAL: 6 WIRE RTBCOG 






Or P0ft Nam&sr 

B1145FE4G1G05 

.263-1581=01 

36E=CiC4=S0 

366-12S7-17 

365- 1257-10 

■ 266=1257-16 ' - 

366- 1462=69 
366-1462-70 
4Q7=£24'3=Q3 



386=2463=03 



351-0217-00 

OED 

22C5«^SS5“G3 

3SI-G2£T"G2 



C2285 


022- , 


■c::2D 




'S5210 






47SS7 


22626 


473S7 . 




4T4'39 


C8269 


S52-GI610 ■ 


GCC29 


■-■£'2-2226=£3 ■ 


22S26 


75063-012 


55210 


L-2C37-I 


22523. 


47357 


22526 


47357 


22526 


7SG63-012 


E3339 


4Q7-1242-S3 


B330S 


S23 ■ 


78109 


211“341C23=(I-3 


833D5 


083 


C63C-9 


426-0525-17 . 


.06:20 


■ 426-2225-16 


C22.30 


420-C4C2-10 


P'’'rt-r^C'. 

l-w-iGw V 


426-3422-17 


C3223 


170-1C22-23 


22526 


47439 


22526 


47437 


G32C0 


352-3161=23 


£2239 


352=0163=23 ■ 


£3239 


352-Q164-03 


£3039 


352-0165-03 


22526 


47439 


80309 


175-0826=03 


08261 


SS04267C 1031)00 


08261 


SS-CS26~71G5100 



■REV 1, JAN ieS3 



mdtt 

No. 



Tektronoi 
Part Ho. 



Sorial/llodel 190. 
Eft SsciMit 



Qip. 123 4 5 



Name & Description 



i-m 

-iia 

-m 

•1 V 
-liS 

-II* 



I75-00»HI0 

mHM)t-oo 

1S2-0l«l-«0 

att-0162-QO 

>»-Ol**-00 

M2-01C5-00 






*t WI62,EtECTRICAl.:7 HIRE SIBBOS 
ft HIRE,EI5CTHlCAt.:8 HIBE RIBEOH 
a HLOa.TEEa C0!ai;3 HIES BLACK 

* HLBE.TEBH COHN:* HISS BLACK 
1 C0E3 B0Dy.PL,SL:6 HIES BLACK 

* C033 BOQy.PL.ELi? HIES BLACK 
sCOSa 80By,PL,SL:8 HIEE^ELAiS 
*5>ai8G,GEDlIHD:lfLAT 






•3 ^ r 



** ' 








Mfr 

Code Mir Part Number 



0S261 SS-0726-71061GC 
08261 03D 
8Q009 352-0161-00 
K1009 352-0162-00 
80009 352-0164-00 
83C09 352-0165-00 
802G9 352-0166-00 
80G09 214-1061-00 



REV F. JAN 18S3 






Tektronix 
Part Uo. 



Seriai/Model No 
Eft Oscont 



1 2 3 4 5 



Name & De^ription 



-2 


211-0116-00 


1 


-1 


136-0252-04 BOIOIOO B069999 


63 




-136^252-07 B070)00 


73 




136-0261-03 BCIOlOO B06C505 


12 




136-0263-04 B060506 
131-0566-00 XB050429 


12 
■ » 


-5 


366-14a;-67 




-6'. - 


366-1402-68 




■ -7 ■ 


366-1402-01 




-8 


366-1489-02 




-9 


366-1257-26 




-10 


366-1257-28 


1 


-M 


366-1402-66 




-12 


366-1489-32 




-13 


366-1402-72 




-14 


366-1257-24 




-15 


384-1053-00 




-16 


384-1099-00 


2 


-17 


334-3448-00 XB080919 





i*a.S 

-18 



211-0146-00 

210-1092-00 

142-0227-00 



■'* . ■ 4 

4 





-19 


131-0608-00 




68 




) . 




131-0590-00 




12 






-20 


131-1003-00 




4 






-21 


136-0252-07 




224 






-22 


386-1557-00 




1 






-23 


351-0213-00 




1 






-24 


260-1504-00 


BOIOIOO B070829 


1 








260-1504-01 


B070830 


1 






-25 


260-1505-00 


BOIOIOO B070829 


1 








260-1505-01 


B070830 


1 






-26 


36!-0382-<» 




6 






-27 


260-1 503-00 


BOIOIOO B030964 


1 








260-1503-01 


B080965 


1 






-28 


260-1502-00 


- V.;-;- 


1 






-29 


361-0384-00 




6 








263-1C32-00 




1 






-30 


211-0116-00 




6 




'h' 


-31 


200-1489-00 




1 


















-32 


211-0022-00 




3 






-33 


210-0001-00 










-34 


210-0405-00 




3 






-35 


384-1189-00 




1 






-36 


376-0039-00 




1 






-37 






1 






-38 


213-0304-00 




2 






-39 


129-0424-00 




1 






-49 


210-0012-00 









orr BOARD ASSY:— niG{3R(SES EPL) 

(ATTACBIHG PARTS) 

SCR.ASSEN Wiar4-4a I 0.112 lECH.PSH BSS 

. CRT BOARD ASSY IRCUI^S: 

. SOCSET.PIH TEBM:D/H 0.016-0.018 DI& PIB5 

. SC^ST.PIR COS9:1)/0 OIMPiS 

. S OCRET .PIB TEBWtFOg 0.02S ISQ3 fiip tABW pm 

. SOCCET.PIH TEBM:FOS 0.025 1E:0 s«|nagit pm 

. LttS.TERM.COSSEiO.OSS DIA X 2.175 tSOa 1, 

POSH EUTIOa:GRAT— IBT <mi 

POSH BDTTOH:GRAY— BP SYBC 

PUSH BOTT08:GRAY— START 

POSH BSmoi>:GBAY— SOP 

POSH BtrrtOM:GRAY— A020 TRIG 

POSH BOTTOHiCRAY— »StOPB . 

POSH BOTTOHtGRAY— REP 

POSH BOnORtCRAY— SIHCU SCAM 

POSH bOTT08:CRAY— NAN 

POSH nmONtCRAY— EXT 

EXTRB SIOa SaAFT:8.157 USH* UIK 

g gPEBS lOH S8AFT:P0SB B0TTDH.1.S4 ti«i» 

NASSER. IDENT:NARSED EDTICS 

CST BOARD ASSY;— E22I203Tai.{E2S EPL) ; 

^ (amssHs; p^iss) . " ' ■ ' • - 

SC R.TP G.THD P0R:6-20 X 0.111 imm.PBH STL 
HASHER,FLAT:0.147 ID X 0.112" OD.BRS 
1HSOLATOR.SH:POSH SinTt3l— 

•> - > * . . - 
. CRT BOARD ASSY TSCUnSS: 

. TEmSAL,PIS:0.165 L X 0.25 PH.BSX.GOLO PL 
. C0NTACT,Et£C:0.7l tSCH LO^ 

. COSN.RCPT.ElECcCRT BD MT.1 PSi^ 

. SOCSET.PIH G0SS:tr/0 DIK?£S . ... .. 

. SPACSa.^T 60:0.29 B.fi-SSTAL ' ■ 

. G0IDH-P0ST,LBCS;0.2SS lECH liSaS 
. SUITCQ.POSB:! KnTC3.PE400,6P,PBS8-PnSH 
. SHITCH.POSH:! BOrTO3,PE400,6P,PDSH-P0Sa 
. S»ITCH.P0Sa:6 BTH,PB4C0,2P.P-P 6 IH-IX 
. SVITCB,P0S8:6BTB,:p.P-P ACSTERLOCK 
. SPACER.PB SV:BRffln).0.275 ISCH LDSG 
. SHITCH.POSH:! BOTTOH.PB40O.2POU.WM 
. SHRCH.POSHtl BTa.2 f012,SZAST 
. SHITCH.PUS8:2 B0TT0H.PB4C0.2P,P-PD5H 
. SPACER.PB SH:0. Ill IGCH toss 
. SH CAN ACTR AS:DELATUH.; SHEEP SEC/DIP 
(ATTAGHIRS PASTS) 

- SCR.ASSEN HSHR:4-40 X 0.112 imm.PBH BRS 
- - - * 

. . ACTOATOR ASSS5BI.Y inctOCES; 

. . COVER.CAN SH:14 fiT3D 20 ELESOT 
UTTACUK3 PiirS) 

. , SCREH.NACHINE:2-56 X 0.1G3 lESH.Pna STL 
. . HASHER.U»CK;IHTl.0.092 ID X 0.18"0D.STL 
. . K0T.PLAin.HEX.:2-56 X 0.1S3 lEma.BSS 

. . EXTENSION SHAFT:10.125 IRCH LOSC 
. . ADPT.SHAFT.CPU;:0.128 AND 0.082"DU SHAFT 
. . RESISTOR. VARUBLB: 

(ATTACHIim PARTS) 

. . SETSCREH:6-12 X 0.156 ".HEX.SOC.STL 
. . P0ST.ELEC-NECH:0. 175-12 X0.,‘ X l.«4"L0HG 
. . VASHER.L0CK:1NTL.0.175 ID X 0.50" OD STL 



esfr 

Code Mfr l^rt Number 



81185 OBD 



2SCS0-m)7 

7SQ60-OI2 

862S0-2 

4S059 

t-2®»7-l 

'i6S-!«}2-67 

566-1402-68 

166-1319-00 

166-1439-00 

166-1257-26 

166-1257-28 

166-1402-66 

166-1489-12 

166-1402-72 

166-1257-24 

384-10S3-<KI 

184-1099-00 

134-3443-00 






KK539 366-1257-26 
KM09 366-1257-28 
8(H)a9 366-1402-66 
80009 366-1489-32 
KHXt9 366-1402-72 
80309 366-1257-24 
80339 ^ 384-10S3-<KI 
80339 384-1099-30 
S3S39 334-3443-00 

83335. ,C3D., 

12327 033 
8<m09 342-0227-00 



' 47357 
47351 

131-1003-00 
:iT532>022' ■ 

.'SS6-1SS7-00 
351-0213-00 
."'i3siF34eajsx); 
260-1504-01 
A1148P34021006 
260-1505-01 
361-03S2-00 
1353934020001 
260-1503-01 
1348P84021002 
361-0384-00 
263-1032-0) 





















8:3S$ OSD 






83009 200-14S9-00 
833C5 0B3 ■ 

78189 1202-00-00-0541C 
73743 2X12157-402 

800)9 384-1189-00 
800)9 376-0039-00 



00141 CS-3 
80009 129-0424-00 
78189 1320-02-00-0541C 






REV F. JAN 1980 



^^ gg s s ti ga ^eehBi^e^ P^ts— 7^4 



Fig. & 

Index Tektronix Serial/Model No! 

No. Part No. Eft Dscont 

2-41 3S4-0219-00 

-42 214-1139-00 



214-1139-02 

214-1139-03 



1 23 4 5 



Name & Description 



. . .-43 


214-1127-00 


2 


-44 

-45 


401-0057-00 

401-0055-00 


1 

1 

1 

1 

1 

6 

1 


■ '46 


401-0054-00 


-47 


105-0427-00 


-48 

-49 

-50 


105-0428-00 

210-0406-00 


-51 


211-0180-00 


11 









342-0354-00 


• 


342-0354-00 


-52 


131-0787-00 


-53 


136-0327-01 


' -54 




-55 


211-0180-00 


-56 


131-1003-00 


• ’ -57 


131-1321-00 


-5§ 


136-0252-07 


■ -59 


136-0327-01 




136-0263-04 


-60 


337-1884-00 




— — . — — «• 


-62 


211^0116-00 


-63 


131-0608-00 




131-0589-00 




131-0594-00 




131-0787-00 


-64 ' 


136-0252-07 




214-0579-00 




337-1914-00 


-67 


200-1444-00 




211-0022-00 


-69 




-70 


211-0008-00 


-71 


131-1003-00 


-72 


131-1400-00 


-73 


136-0252-07 


-74 


211-0007-00 


-75 


103-0165-00 


-76 




-77 


211-0008-00 


. 1Q-g' 





BOIOIOO B060505 
BGd0306 



2 . . RIKG.RETAHIISGtFOa 0.2V IKCH SHAFT 
. . WaiKO,FlAT:0.885 S 0.1S6CU BS GID CLR 
. . (RBPUkCE OHLY HITH PART 6EARIRS TOE 
. . SAME COLOR CODE AS THE ORIGtHAL PART 

- . . la YOUR IHSTRUMEBT) 

“ . . SP5IEG,FLAT:GESEH C0LQ2E0 
~ . . SPRlt;a,FLAT:RED COIDRED 

. . (REPLACE OHLY BITH PART BEABItiG TEE SAKS 

- . . COLOR CODS AS TKB 03IGIEAL PART IH YOilH 

- . . iKSTmiHEtrr) 

2 . . K0LLEn,DBTECT:0.125 DIA S 0.125 IKCEJ L 

. . (PXPLACB OHLY HlTil PART EEARIK3 TEE SAKE 
. . COLOR CODS AS THE ORIGItZAL PART 10 YOUR 

- . . IKSTRUflEHT) 

1 . . BEARtKG.CAM SH:FR05T 

1 . . BEARIGG.CAM Sa:CEt3TEa.O.»3 DIA CAM 

1 • . BEARIHC.CAM SB: FROST 

1 . . ACTUATOR. CAM SH:A TIME/CM 

1 • . ACTUATOR. CAM SB:B TIME/Ol 

6 . i HUT, PLAIN, HEX. :4-40 X 0.183 IHCH.BES 

1 CRT BOARD ASSY:— SAMPLER C07ER(SEE EPL) . 

(ATTACaitCS PARTS) 

11 SCR.ASSEfl HSHR:2— 56 E 0.25 ICCH.PtiH BBS 

- . CRT BOARD ASSY lESLBSES: 

0 * J^fJ^J^^S.Pl^TEtTRAGSISTOa.SILICOn EEIECSB 

1* ■ ^^^“‘^™“**^‘*^S‘'^*AKSIST02,SILlC0a EUECEP. 

16 . COHTACT,ELEC;0.64 IKCH L0K3 

18 . SOCRET.PIH TERM:0.067 lESg DIA 

2 CRT BOARD ASSY: — SAMPLEE(SSE EFL) 

{AtTACaiK3 PARTS)' 

8 SCa.ASSai BSHa:2-56 S 0.25 inCH.PEiU EES 

.«»••«> ft 

- . EAC23 CRT BOARD ASSY IRSLODES: 

1 . C0»R3,RCPT,ELEC:CET ED ^,3 PRORS 
1 . COntECTOR,RCPT,:SIGIATDEE COAS 

24 . SOCRET.PIH CORIltB/O DECPLS 

8 . SCaiET.PIR TEFsJS:0.057 IEOH DIA 

8 . SOCKET, PIN TERM:FOR 0.025 IIZCH SQUARE PIH 

1 • SHL0,ELECTR1CAL:SAKPLEB CIRCUIT CAPJ) 

1 CRT BOARD ASSY: — VEETICALtSEE EPL) 

(ATTACH1E3 PARTS) 

4 SCR.ASSEM USHR:4-40 S 0.312 ICCH.PEH BRS 

- . CRT BOARD ASSY lECLUBES: 

42 . TERMINAL, PIN:0.365 L E 0.25 Pa.BRZ.GOLD PL 

2 . TERK,PIN:0.46 L K 0.025 SQ.FH BR2 GL 
6 . POST, 3DG, ELEC: BLACK 

12 . C0rrTACT,ELEC:0.64 lECH LONG 
107 . SOCKET, PIH C0I5J:U/0 OIKFLE 

13 . TEra.TEST P0ir3T:CRS CD FL 

I StiL0,ELECTEICAL:Ti.'O CAVITY ESrSYCOv-Q 
4 COVER, COMP BO!!: 

(ATtACHTCG PARTS) 

16 SCREW .KACnitiE: 2-56 X O.iCO IRCH.PEEl STL 

1 CRT BOARD ASSY: — CH 1 COMPEKS ATIOHt SEE EPL) 
(ATTACHIECG PARTS) 

4 SCREW .MACHINE :4-40 X 0.25 ItJCH.PtIH STL 

- . CRT BOARD ASSY INCLUDES : 

1 . CONN.RCPT.ELECrCKT BD MT.3 PRONG 

2 . CONTACT, ELEC: OUTER SLEEVE 

1 . SOCKET, PIN C0NN:H/0 DIMPLE 

4 . SCREW, MACHINE:4-40 K 0.1B3 INCH,PKH STL 

2 , ADAPTER.CA END : COMPENSATOR BOX 

! CRT BOARD ASSY:— CH 2 COMPENSATIOH(SEE EPL) 
(ATTACHING PARTS) 

4 SCREW .MACHINE: 4-40 X 0,25 INCH.PNH STL 



PJlfr 

Code P»^(r Part Numb er 

79136 5103-25-KD-R 
80EKJ9 214-1139-00 



63339 214-1139-02 
80339 214-1139-03 



63039 214-1127-00 



80039 401-a£}57-ao 
83309 S 31-3055-00 
80009 401-0054-00 
80009 105-0427-00 
80009 105-0423-00 
73743 2S12161-4Q2 



83335 C3D 



C33SB 7403-10-52 
333ED 7403-10-52 
22525 47359 
30779 35281-2 



83365 OSD 



63339 131-1033-33 
24931 33Jr.ll9-l 
22526 75063-012 
03779 83281-2 
22526 46059 
60039 337-1 S84-C0 



633S5 QSD 



22526 47357 
22526 47350 
225"5 47356 
22526 47359 
22526 7S353-S12 
C3339 2E4-G579-33 
63333 33#-lC14=C3 
C0339 200-1444-33, 

833S5 GED 



83385 OBD 



80009 131-1003-00 
24931 OC114-3 

22526 75060-012 
83385 ODD 
80009 103-0165-03 



83385 OBD 



REV E, JAW 1E30 



D 






Tektronix 
Part SJo. 



Serial/ yodel r\!o. 
Eff Dscont 



-78 m-1408-00 

~79 211-0007-00 

-SO 103-0165-00 
1 19-0402-00 





211-0578-00 

213-0146-00 


-C2 


407-1 180-00 


-C3 


211-0504-00 


-S4 


386-2395-00 


'.■.t,-:, -65 


211-0559-00 


-86 


386-2393-00 


;-:-S7 


211-0559-00 


-cs 


129-0395-00 


§o^ ■ 


213-0312-03 



.-90 


386-2394-00 







-92 


211-0116-00 


-S3 


131-0589-00 

131-0500-00 


■ ■ 


136-C252-04 


■^95. 


407-1390-00 


-95 


211-ocos-sa 


-97 


211-0038-00 


.-93 


175-0825-00 


-SO 


175-0826-00 


-ICO 


131-0707-00 


•^IQl 


352-0161-00 


-1G2 


352-0169-00 


-1G3 


179-1505-00 


-104 


131-0707-00 




352-0169-00 




352-016I-3D 


. y 


352-C-!C2-G3 




i5£-GIC3-G3 


-100 


352-0164-00 


-no 


352-0165-00 


-m 


352-0166-00 


-112 


352-0167-00 

179-1904-00 




131-0707-00 

131-0708-00 

352-0169-00 

352-0161-00 

352-0162-00 



1 2 345 



KsfRS Bs Bassriptian 



- . CST EOAED ASSY lECtESPS: 

2 . CO!3J^eT,ElEC:C3TEH EI£EvS 

4 . SCrirvl,!aCuIE3:4-40 S 0.1G8 inSH.Ra sa 

2 . Aa4FTEa,C4 .Eta):Ca3FCt3AT22 E33 

1 DELAY lin3,ELEC;63-66t;3.S0 cn 

: . (ATTAssi’n; Kinroj , ■ 

4, SCui:.d,t!ACnilCii:6-32 S 0.4S3 IHEl.PEl STi. 

4 SCn.TFa.TEO f00:6-20 S 0.313. JESn.Pim SIL 

- . C21AY tins ASSESLY ICEl^ES: 

1 ■ . ESA'SEt.CGE2: fcT',FJ rr-1 

(ATTACntnS F£X23) 

3 . SCeE-^.KACaSE2t6-32 S 0.35 lESa.KSl SYL ■ 

1 . PLATE, OLY LIKS:LEFT 

(ATTACBieS PAETK) 

2 . SCHEH,XACHIKa:6-32 S 0.37S"1QO DES.PLfl STL 

1 . PLATE.OLY LISEsRIGHT 

(ATTACHIES PACTS) 

2 . SCilEH.12ACHIEB:6-32 E 0.37S'’1C3 DES.Rfl SIL 

4 . FOST,ELEC-tECBi6-32 S 0.60 C3 E 0.89 L5 — : 

, _ _ (Amczttrs FACTS) ' 

"'4 - ’•i-£;iiS£CuvJ;&-32 E 0.C2S K3E,E1S.8C3 £TL ' ' 

1 . PLATE.OLY LlI2;CEtiTCn 
-1 ..,CET COAm ASS?:--IE:AE33rCGC2 EFL) . . 

^ {ATTASOEt-3 

4 sca.AssEsi HsaH;4-4a s 0.312 ttrsn, Fa ecs 

. ec? EOACD ASSY tCCLDSES: 

>5 . Tt:a,?ig;0.46 L S 0.02S SQ.Pa CE3 GL 

• Jgt2:iaL,FSt;;Q.365 L E G.2S a.CCS.Gr.D FL . 

•S • so-uui.pin Tnatu/B G.oie-o.eic.EiA F2i;3 
1 Br2ica7,fins22:Pxati32 ■ 

\ (ATTASCina PACTS) ■ . 

1 SCu2i.%HACiilKE:4-40 S 0.25 inSC.Pa STL ' 

2 S0REtJ,MACiiIEE:4-4O S 0.314,PLD,1CO DCS 

^ • C «» « 

T HIRE, ELECTRICAL: 2 BICE RIBESa 
T HIRE,ELECTRICAL:3 HICE EIBC03 

5 COS.^CYOS.TECfJ.; 22-26 Aa.CnSS CO EE GOLD 
I RLBG.TCni coni: 3 KXCE ELASS 

1 ELER.TEEtJ C0nj:2 6HCB BLACi: 

1 HinitCS EAFaSS,:nEAB33T. 

- . binics EAcncss ICSLCCSS: 

3 . COnnCTCR.TEGM. :22-26 AL-S.CCEO CO ES GOLD 

■1 . CliC.TCa COCI3:2 BICE ■ 

1 . CLDC.TCCI C0tiII:3 BICE CLACC 

2 , ELCC.TCATI CC«a:4 BIEC CICAOC 

1 . cent] CjTT,FL,CL:5 CICC CLATC 

I . cca E00V,FL,CL:6 BlCC CLACn 
I . coa C0aY,FL,EL:7 GECC CLASS 
! . COuJ E0DY,PL,EL:8 BICE ELACS 

I . tSLEC.TEn:] C0a:9 BICE n r-A SS 
I UICICS EAnaSS,:VECTECAL 
■ Ginics EACCESS ICCLOCES: 

) . COLinOTCR,TEFit3.:22-26 AES, BESS CO ES GOLD 
> . C0CTA0T,CtCC:0.46"L,28-32 AE3 BICS 
t . HlDR.TEa coni: 2 BICE CLASS 
. HLDR.TEm C0GH:3 BICE BLACS 
! . HLDR.TEGH C0GH:4 HIRE BLAOS 



m ■ , 

Cg 33 tCfr PerS f^jctSsr 



24931 C3EE4-3 
Q33C5 GCD 
CS239 lG3=SieSO 
£9233 SI9-SAC20 

ES3CS G93 
G3SC3 693 



£3929 40f-SlC3»C3 
' 03335 . G93- 
63309 ■325-2335-60 
83385 OED. 

63309 3E5- 2393-33 
.G3S25 693 ' ; . 

C9993 ,129-3393-93 
"HE59 ''C93' ' ■■■ ' 

£2239 SCS-2SC50 

83335 ,693 

■ 22925 47333 ' , 

■ £2923 Acrr? 

■ 22933 79393-939 

: C333D C37-S393-C3 

■89335 693 ■ 

CS935 C93 

62209- 1T5-CD2S-S-3 
62039 175-GC26-C3 
22S26 47439 
89339 3$2-016E-C3 
89339 3S2-<3l69-£3 
83939 179-1935=23 

22525 474S9 
C999D 392-CSC9-G3 
£9999 S52-GEG1-G3 

. ■C?"9 ,992<£e2-G3 
',£999: ■999<“99-''F 
£9999 SCS-GICA-CD 
E9GG9 S52-GIG5-CG 
E2GG9 ,352-QlGG-GG 
£9239 352-01G7-GG 
82339 179-EG24-G3 

22526 47439 
22526 47437 
£2339 352-0165-Sa 
63339 352=3161=33 
20309 352-0162=03 
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Index Tektronix Serial/Model No 
Wo Part No. EH Oscont 



Name & Description 



Code Mfr Part Number 



352-0164-00 

352-0165-00 

179-2032-00 



1 . com B0DY.PL,eL;6 HIRE BIJUX 

3 . com B0DY,PI,E1.:7 HIRE BLACE 
1 UIRim HARHESS,; 

- . VIRIIK HAIOESS iRCLinSS: 

8 . COmECTOR.TERM.:22-26 AIRS.BRi 

1 . com BODY,M..Bt:» HIRE BLACK 
42 O)HNECT0R.TERM.:22-26 AHG.BRS6 

C0HNECT0H,TER1I:22~26 ASffi.BRSS C 
FT HIRE,ELECTRICAL:2 HIRE RIBBOH 
FT HIRE.eLECTRICAL:3 HIRE RIBBOH 
FT HIRE, ELECTRICAL: 5 HIRE SIBBGS 
FT HIRE,ELECTRICAL:8 HIRE RIBBKI 

2 HLDR.TERH C0m:2 HIRE M 4C E 

4 HL3R .TERM com: 3 HIRE BLACK 
2 com B0D¥,PL.EL:3 HIRE BLACK 

:^2- HLDR.TERM (X)m:4 HIRE BLACK' -• 
4 com B00¥.PL,EL:5 HIRE BLACK 
4 com BpO¥.PL.EL:8 HIRE BLACK 



S(m)9 3S2-ml64^ 
8«J09 352-0165-00 
MOO* 179-2032-00 



131-0707-00 
352-0166-00 
‘113 131-0707-00 
■114 131-0621-00 
•115 175-0825-00 
■116 175-0826-00 
•117 175-0828-00 
■118 175-0831-00 
•119 352-0169-00 
•120 352-0161-00 
■121 352-0199-00 

122 352-0162-00 

123 352-0163-00 

124 352-0166-00 



22526 47439 
80809 352-0166-00 
22526 47439 ; 
22526 46231 V 
88009 175-0825-00 
88009 17St0826-00 
03261 OBO 
0S261 OBO ? V 
K)009 352-0169-00 
80009 352-0161-00 
80809 352-0199-00 
8M»09 352-0162-00 
8«109 352-0163-00 
WMMJ9 352-0166-00 








IR 












B y' 










D 


UCT FILE 7S14 






’ PAGE 


2 









Kw {ateste!aSroalcdgi.-sSa3nieri^ 

Somet»ii'.8s. due to printing and shipping rcsiuirEments. vjs cm’t est 
changes immedisteSy into printed manusiis. Kens®, your menuel may csntcin 

changa Informetton on folio(i!!£R§ pages. 

. A singEs changa may sfiest ^veral ssstioRs. SERS2£hoe:iir£ae|nf2'i-~5;2"8 . 
are carried in .ifie manual until -all cSjanges are permanenity enteie^ '*^ 2 ?^ 

duplication may occur. If no such chang® pages eppaar feE' 3 ;--na thb 
manual is correct as printed.' .. ‘ V3.ir 



_ Because of the unive.^! parts prsrcufemem prohiem, some efsctrk,al parts in 
mstr^ent may be different from tho^ dsasriSsed in tho RspiaseaSsJo £sestFical Parts 
« vvilMn no «®y alter or compromis® the psrformancsc?r£Hab*lity 

instailed when necessary to ensure prompt dsEivery to 
tne customer. Order replacement parts from the Repfaiteabie Electrical Parts List 
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Tektronix 


Seriol/Model No. 


Qty. 




- , ■ . 






■■■"■".pQti h!o/ , 


Eff Bseant 


12 3 4 s Nome .& .OescRpiJCii ■ 


P«.js 


-2 


011- 0059-02 

012- 0057-01 
070-1410-00 




2 

2 


aTTEinaTOR.FJIO: 

CABLE ASSy.fiPsCOaXIAL.BKC 


60009 


*>.«T I'cr? i\i;rri 

eU-0059-02 






1 


MAKOAL , TECH : ISSTROCTIOSI 


C0009 

80009 


012-0057-01 

070-1410-00 



o 



rRHV. B FEB 1976 

f" 



7S14 DUAL TRACE DELAYED SWEEP SAMPLER 



